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1 The Solid State 


CONTENTS’ 


Recap Notes 


e Solids: They have definite mass, volume © Solids can be classified as crystalline, 


Chapter, T The Solid State 1-18 and shape due to the fixed position of their amorphous and polycrystalline on the 
4 constituent particles, small intermolecular basis of the nature of order present in 
distances and strong intermolecular forces the arrangement of their constituent 

between them. particles, 


Solutions 19-36 


Ý 


Ordered Long Anisotropic (physical 
arrangement range properties have different 
of particles order values in different directions.) 


GHE The p-Block Elements (Group 15 to 18) 37-55 


oa $ 
UEJGØð Haloalkanes and Haloarenes 56-7. ene 
of particles 
75-94 * Types of crystalline solids : Classification of crystalline solids on the basis of nature of 
MEJO Alcohols, Phenols and Ethers } intermolecular forces : 
k Properties Tonic solid _ [Metallic solid _[Covalent solid |Molecalar solid 
95-112 fa] Constituent |Ionic bonds | Metallic bonds Covalent bonds Weak van der Waals’ 
GEJA Biomolecules H ` particles are forces or hydrogen 
1 held by | bonds 
+ 
2. |[Constituent [Tons Metal ions and |Non-metal atoms | Atoms or molecules 
particles sea of electrons 
3. | Physical Hard and Hard, malleable | Hard Soft 
nature brittle and ductile 
4. | Electrical Insulator Conductor Insulator except [Insulator 
L conductivity graphite 
5. | Melting point | High Fairly high Very high Low 
6. |Examples NaCl, ZnS, |Fe, Cu, Ag, Na, |Diamond, Tee, L, Ps, Ss, 
CaF, MgO, |Mg, etc. graphite, quartz, | naphthalene, 
ete. carborundum, AIN, |camphor, solid CO, 
| etc. (dry ice), etc. 


S _ 
*As per the CBSE Term-1 2021-2022 curriculum j 
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2 The Solid State 
5 ice : The regular three e Packing i 

Crystal lattia gement of constituent ng in solids 


al is called crystal lattice. 


e Lattice points : Constituent particles 
(atoms, molecules or ions) of a solid crystal 
as points which are known 


dimens 
particles in a cryst: 


Arrangement 


SSS 
Simple cubic AAA... type 


are represented 


as lattice points or lattice sites. i packing (scp) |_ 
s Š i i s i 5 H 
e Unit cell : The smallest repeating pattern ¢ eis ihe tøm parion A porya ae Hexagonal close | ABABAB ... type 14% 12 
which represents structure of a crystalline which when repeated in di ions packing (hep) 


olid is called unit cell. generates the entire lattice. 
s is ca 


e A unit cell has characteristic dimensions 


along the three edges a, b and c and Cubic close ABCABC... type ‘14% 
interfacial angles a (between b and c), B packing (cep) 
in (between a and c) and y (between a and b). or Face centred 
rot 
Saa e On the basis of primitives or axial distances cubic (fec) 
A portion of a three and interfacial angles there are seven crystal tr r P 
dimensional cubic systems and fourteen Bravais lattices, Body centred |The spheres in square close packing] 68% 8 Li, Na, K, 


lattice and its unit cell 


cubic packing|are slightly opened up, in second 
(bce) layer, the spheres are at the top of 


Seven primitive unit cells or crystal systems 


7 7 = á hollows and third layer ís exactly 
Crystal system Axial Axial angles ð over the first layer and so on. 
distances or À 
edge lengths e Ina unit cell some empty space exists 
between spheres, this is called void space 
Cubic (most symmetrical) |a=b=c a=ß=y=90° Cu, Zinc blende, KCl, NaCl | or hole, also called interstitial void, or 
| interstices. 
be =B=y=90° ite tin), SnO„, Ti i erat 
Tetragonal a=b#*c a = P =y = 90 a ae in), SnO9, TiO,, . eee TE ee voids are Present e lf N is the number of close packed spheres, 
aSO, | in three dimensional close packing then the number of octahedral voids 
- J systems: generated = N, the number of tetrahedral 
Orthorhombic or Rhombic |a#b#c «=P =y= 90? Rhombic sulphur, KNO3, > Tetrahedral voids : These are holes voids generated = 2N 
BaSO, | or interstices surrounded by four * Radius (r) of tetrahedral void = 0.225 R; 
| spheres present at the corners of a Radius (r) of octahedral void = 0.414 R 
Monoclinic a#b#c a =y = 909; B # 909 | Monoclinic sulphur, PbCrO,, tetrahedron. Where, R is the radius of the spheres in close 
Na,SO,'10H,0 packing. 
- © a * Radius ratio rules : For the stability of 
Hexagonal a=b#e a = P = 90°; y= 120° | Graphite, ZnO, CdS Si Taa an ionic compound, each cation should be 
fe surrounded by maximum number of anions 
Rhombohedral or Trigonal | a =b =c a = P = y # 90? CaCO, (Calcite), Å and vice versa for maximum electrostatic 
HgS (Cinnabar) > Octahedral voids : These are holes forces of attraction. 
— surrounded by six spheres located on a idiari _ Radius of the cation (r,) 
Tridlinic (most unsymmetrical) | a # b # c as P #y# 90% K,Cr,0,, CuS0,-5H,0, H;BO3 regular octahedron. rane = Radius of the anion (r_) 
* Unit cell constant (Z) for different types of unit cells EO FE sengen en Empe F 
: 0.155 — 0.225 Planar triangular Boron trioxide (B404) 
Type of unit cell [[Simpte cubic cep/fee 0.225 — 0.414 Tetrahedral Sphalerite (ZnS) 
rR oi i i i A 0.414 — 0.732 6 Octahedral Rock salt (NaCl) 
. ol <= = z 
partides (Z) | 8x51 8xe+6X5=4 12x = +2x 74350 0.732 - 1.0 B Body centred cubic Caesium chloride (CsCl) 
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Stoichiometric/Intrinsic/Thermodynamicdefects 
Donotdisturbstoichiometry ofsolid. 


Vacancy defect : Arises Interstitial defect : Arises 
when lattice sites are when constituent particles 
vacant. Decreases density, occupy interstitial site, 
shown by non-ionic Increases density, shown 


solids. 
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Calculations involving unit cell length in pm, p = density of solid, M = 


Á Molar 
pee mass and N, = Avogadro's no, 


ZxM 


e Imperfections in solids : Any deviation 
a’ xN, x10 


from the perfectly ordered arrangement of 
constituent particles in a crystal is called 
imperfection or defect, 


3 

gem 

where Z = no. of atoms per unit cell, a = edge 

Imperfections/Defects in Solids 
= tæ 


Ý Ý 


Point defects Line defects 


Deviations from ideal arrangement 
around a point or an atom. 
i 


M + 


Deviations from ideal arrangement in 
entire row of lattice points. 


Impurity defects 
Arise when foreign atoms are present at 
lattice sitee.g., SrClz, CdCl, AgCletc, 


Non-stoichiometricdefects 
Disturb stoichiometry, of solids, 


Ý 


Schottky am : Arises 
when equal number of 
cations and anions are 
missing. Decreases 
density, shown by ionic 
solids, e.g., NaCl, KCI, 
CsCl, AgBr, etc. 


Frenkel defect : Smaller ion 
(usually cation) dislocates 
from its normal site to an 
interstitial site. Does not 
change density, shown by 
ionic solids, e.g., ZnS, AgCI, 
AgBr, Agl, etc. 


bynon-ionicsolids. 


Metal excess defect Metal deficiency defect 
F Í Arises when metal shows 
i 2 
Duetoanionicvacancies Duetothe presence ofextracations V2riablevalencye.g., Fe**, Fedt k 
Usually arises when metal oxides are 
heated, e.g., ZnO. 


A negative ion is missing from its lattice site, 
leaving a ‘hole’ which is occupied by an electron 
tomaintain electrical neutrality, e.g., LiCl, NaCl 


3 Multiple Choice Questions (MCQ) 


1. Which of the following does not represent 
radius of the atom correctly? 


(G) Simple cubic cell : Radius of the atom =; 


m . % a a 
(ii) Face centred cubic cell : Radius =F 
(iii) Bod ic cell : Radius - Ó 

y centred cubic cell : Radius = 2a 
(a) (i) (b) (iii) 
(e) (ii) (d) (i) and (ii) 
2. Solid Xis a very hard solid which ís electrical 
insulator in solid as well as in molten state and 
has extremely high melting point. What type of 
solid is it? 
(a) Ionic solid 
(c) Metallic solid 


(b) Covalent solid 

(d) Molecular solid 

3. A compound is formed by two elements Y 
and Z. The element Z forms ccp and atoms Y 
occupy 1/3rd of tetrahedral voids. The formula 
of the compound is 
(a) Y2Z4 

(c) YZ; 


(b) YZ 

(a) YZ 

4. Ionic solids conduct electricity in molten 

state but not in solid state because 

(a) in molten state free ions are furnished which 
are not free to move in solid state 

(b) in solid state ionic solids are hard and brittle 
and become soft in molten state 

(c) all solids conduct electricity in molten state 

(d) in solid state ions are converted to atoms 
which are insulators. 

5. Monoclinic sulphur is an example of 

monoclinic crystal system. What are the 

characteristics of the crystal system? 

(a) a+b +c, œ = B =y = 90° 

(b) a #b #c, 0 #B #Y=#909 

(c) a =b#c,«=f=1=909 

(d) a +b +c, à = y = 90°, B # 90° 

6. Match the column I with column II and 

mark the appropriate choice. 


Practice Time 


— p[ p 
Column I Column II 
(Radius ratio) (Coordination 

number) 

(A) 0.155 - 0.225 G) 4 

(B) 0.225 - 0.414 Gi) 8 

(C) 0.414 - 0.732 Gii)3 

(D) 0.722 - 1.0 (iv) 6 


(a) (A) > (i), (B) > (ii), (C) > (iv), (D) = (iii) 
(b) (A) = (ii), (B) > (iv), (C) = (i), (D) = (iii) 
(c) (A) = (iv), (B) > (ii), (C) = (i), (D) > (ii) 
(d) (A) > Gii), (B) — (i), (C) > (iv), (D) = (ii) 


7. In face centred cubic unit cell, edge length 
is 


4 4 
(a) B (b) R 
(e) 2r d) £, 


8. How many lithium atoms are present in 
a unit cell with edge length 3.5 Å and density 
0.53 g cm ? (Atomic mass of Li = 6.94) 

(a) 2 (b) 1 

(c) 4 (d) 6 

9. Silver halides generally show 

(a) Schottky defect 

(b) Frenkel defect 

(c) both Frenkel and Schottky defects 

(d) cation excess defect. 


10. Which of the following statements is not 
correct regarding covalent crystals diamond and 
graphite? 

(a) In diamond, each carbon atom is covalently 
bonded to four other carbon atoms. 

(b) In graphite, each carbon atom is covalently 
bonded to three other carbon atoms in the 
same plane. 

(c) The C — C bond length in graphite is 
intermediate between single and double 
bond. 

(d) Diamond is a layered structure, the tw 
layers joined by van der Waals’ forces. 
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11. Which of the following structures is not 


correctly matched? 


(a) NaCl type - Cl ions in ccp structure. 
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(b) Metal deficient centre, since negative charge 
is present here. 

(c) F-centre, since it imparts colour to tho 
crystal. 


Nat ions in half octahedral (d) P-centre, since it is responsible for positive 


holes. 
(b) ZnS type - S% ions in cep structure. 
Zn?* ions in alternate 
tetrahedral voids. 
Ca?* ions in cep structure. 


F- ions in all tetrahedral 


(c) CaF, type ~- 


voids. 
- O” ions in cep structure. 
Na’ ions in all tetrahedral 


(d) Na,O type 


holes. 

12. Which of the following statements is not 

true about the voids? 

(a) Octahedral void is formed at the centre of six 
spheres which lie at the apices of a regular 
octahedron. 

(b) There is one octahedral site for each sphere. 

(c) There are two tetrahedral sites for each 
sphere. 

(d) Octahedral voids are formed when the 
triangular voids in second layer exactly 
overlap with similar voids in the first layer. 


13. Which among the following will show 
anisotropy? 


(a) Glass (b) NaBr 

(c) Plastic (d) Rubber 

14, In the following figure the blank X in known 
as and why? 


(a) Electron trap, 


because an electron is present 
here. 


charge on the crystal. 


15. What type of crystal defect is shown in the 
figure given below? 


Nat CI” Nat Cl” Nat 
cr cr Nat Br 
Nat Cl” Nat Nat 
cr” Nat cr 


Nat Cl” Nat CI” Nat 


(a) Frenkel defect 

(b) Schottky defect 

(c) Interstitial defect 

(d) Cation excess defect 

16. Study the figure of a solid given below 
depicting the arrangement of particles. Which 
is the most appropriate term used for the figure? 


(a) Isotropy 

(b) Anisotropy 

(c) Irregular shape 
(d) Amorphous nature 


17. Examples of few solids are given below. Find á 


out the example which is not correctly matched. 
(a) Ionic solids - NaCl, ZnS 

(b) Covalent solids - Hy, I, 

(c) Molecular solids - H,O,,), Urea 

(d) Metallic solids - Cu, Sn 

18. Complete the following table : 


Point defects 


(A) P (C) 


Schottky 
defect 


Frenkel (D) 
defect 


Metal 
deficiency 
defect 


The Solid State 
(A) (B) (C) (D) 
(a) Impurity Stoichio- Non - Anion 
defects metric stoichio- excess 
defects metric defects 
defects 
(b) Stoichio- Non- Impurity Metal 
metric stoichio- defects excess 
defects metric defects 
defects 
(e) Non- Stoichio- Impurity Cation 
Stoichio- metric defects vacancy 
metric defects 
defects 
(d) Impurity Stoichio- Metal Non - 
defects metric excess stoichio- 
defects defects metric 
defects 


19. The unit cell of aluminium is a cube with an 
edge length of 405 pm. The density of aluminium 
is 2.70 g cm". What is the structure of unit cell 
of aluminium? 

(a) Body-centred cubic cell 

(b) Face-centred cubic cell 

(c) End-centred cubic cell 

(d) Simple cubic cell 

20. If three elements X, Y and Z crystallise in a 
cep lattice with X atoms at the corners, Y atoms 
at the cube centre and Z atoms at the edges, the 
formula of the compound will be . 

(a) XYZ (b) XYZ, 

(c) XYZ; (d) X,Y,Z 

21. NaCl type crystal (with coordination no. 
6 : 6) can be converted into CsCl type crystal 
(with coordination no. 8 : 8) by applying 

(a) high temperature 

(b) high pressure 

(c) high temperature and high pressure 

(d) low temperature and low pressure. 

22. The density of a metal which crystallises in 
bcc lattice with unit cell edge length 300 pm and 
molar mass 50 g mol”! will be 

(a) 10 g cm (b) 14.2 gem 

(c) 6.15 gem (d) 9.32 gem 

23. In the given crystal structure what should 
be the cation X which replaces Na* to create a 
cation vacancy? 


000G 


(a) Sr” ) Kr 
(c) Lit (d) Bro 
24. A crystalline structure has radius ratio 
(re /rq-) in the range of 0.225 — 0.414. The 
coordination number and arrangement of anions 
around the cations is 

(a) 3, plane triangular (b) 6, octahedral 

(c) 4, tetrahedral (d) 8, cubic. 

25. Which of the following primitive cells show 
the given parameters? 

azb#ce, a=p=7=90° 

(a) Cubic (b) Tetragonal 

(c) Orthorhombic (d) Hexagonal 

26. If the distance between Na” and Clin NaCl 
crystal is 265 pm, the edge length of the unit cell 
will be 


(a) 265 pm (b) 795 pm 

(c) 132.5 pm (d) 530 pm 

27. Fill in the blanks by choosing the correct 
option. 


Metals often occur in x condition. Individual 
crystals are randomly oriented so a metallic 
sample may appear to be _ y _ even though a 
single crystal is _ z 


x y z 
(a) crystalline isotropic anisotropic 
(b) polycrystalline isotropic anisotropic 
(c) anisotropic isotropic crystalline 
(d) crystalline anisotropic isotropic 


28. In CaF, type (fluorite structure) Ca?* ion: 
form (A) structure and F” ions are present ir 
all_(B)_voids. The coordination number of Ca” 
is (© and F is_©). 

(A), (B), (C) and (D) respectively are 


(A) (B) (C) D) 
(a) cep octahedral 8 4 
(b) bee tetrahedral 4 8 
(c) cep tetrahedral 8 4 
(d) cep octahedral 4 8 
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29. Which is the defect represented by the given 
figure? 


(b) Frenkel defect 
(d) Interstitial defect 


(a) Schottky defect 
(c) Vacancy defect 
30. Coordination numbers of Cs* and Cl" in 
CsCl crystal are 

(a) 8,8 (b) 4, 4 

(c) 6,6 (d) 8,4 

31. Match the column I with column II and 
mark the appropriate choice. 


Column I Column II 
(Structure) (Packing 
efficiency) 
(A) Simple cubic structure (i) 68% 
(B) Face centred cubic structure (ii) 74% 
(C) Body centred cubic structure (iii) 52% 


(a) (A) — (iii), (B) > (ii), (C) > (i) 
(b) (A) > (i), (B) > (ii), (C) > (iii) 
(c) (A) > (ii), (B) > (i), (C) > Gii) 
(d) (A) > (iii), (B) > (i), (C) — (ii) 
32. Which of the following statements is not 
true? 
(a) Silicon carbide is a covalent crystal. 
(b) Molecular crystals are soft in nature. 
(c) In calcium fluoride structure, coordination 
number of Ca** is 4, 
(d) Increase in radius ratio results in increase 
in coordination number. 
33. Match the column I having type of lattice 
point and its contribution to one unit cell in 
column II and mark the appropriate choice. 
Column I Column II 
(Lattice point) (Contribution to 
one unit cell) 


(A) Corner @ 1 

(B) Edge (ii), 1/8 
(C) Face centre Gii) 1/4, 
(D) Body centre (iv) 1/2 
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(a) (A) > (ii), (B) > (i), (C) > (iii), (D) 3 (iy) 
(b) (A) > (ii), (B) > (iii), (C) > (iv), (D) + (i) 
© (A) > (i), (B) > (ii), (© > (iv), (D) > (iii) 
(d) (A) > (iii), (B) > (iv), (C) > (i), (D) 3 (ii) 
34. In the table given below, dimensions and 
angles of various crystals are given. Complete 
the table by filling the blanks. 


Type of crystal Dimensions Angles 

1. Cubic a=b=c a=ß=y 

2. Tetragonal q a=B=y=90° 
3. Orthorhombic a #b # c Ë 

4. Hexagonal s a=ß = 909, 

Y=_t 
P q r s t 

(a) 9° a=b#c a=ß=y=90° a=b#c 120° 
(b) 120° a=b=c a=90,B=y=120° ażb#e 90° 
(c) 9° a*b=c a=ß=y=120° a*b#c 90° 


(d) 120° azžb#c a*B*y=90? 

35. In Zinc blende structure, 

(a) zinc ions occupy half of the tetrahedral sites. 

(b) each Zn?* ion is surrounded by six sulphide 
ions 

(c) each S% ion is surrounded by six Zn?* ions 

(d) all of these. 


36. Match the column A with column B and 
select the correct option. 


Column A Column B 
A. Ionic solid I. NaCl 
B. Metallic solid II. Fe 
C. Covalent solid III. C(graphite) 
D. Molecular solid IV. Dry ice 


(a) A-II, B-I, C-IV, D-III 

(b) A-I, B-II, C-III, D-IV 

(c) A-III, B-II, C-I, D-IV 

(d) A-II, B-IV, C-I, D-III 

37. Which of the following statements is not 

correct about molecular crystals? 

(a) They are generally soft and easily 
compressible. 


a*b=c 120° Í 


The Solid State 


(b) They are good conductora of electricity as 
the electrons are delocalised in bonds, 

(c) They have low melting and boiling points. 

(d) They consist of polar or non-polar molecules, 

38. Which of the following defects is represented 

in the given figure? 


BOÐ 
(a) Impurity defect 
(b) Frenkel defect 
(c) Schottky defect 
(d) Metal excess defect 
39. A metal crystallises into a lattice containing 
a sequence of layers as AB AB AB ............ . What 
percentage of voids are left in the lattice? 
(a) 72% (b) 48% 
(c) 26% (d) 32% 
40. If the radius of an octahedral void is r and 
radius of atoms in close packing is R, the relation 
between r and R is 


(a) r = 0.414R (b) R = 0.414r 
(e) r=2R (d) r=V2R 


41. A cubic solid is made up of two elements P 
and Q. Atoms of P are present at the corners 
of the cube and atoms of Q are present at body 
centre. What is the formula of the compound and 
what are coordination numbers of P and Q? 
(a) PQs, 6:6 (b) PQ, 6:6 

(c) P,Q, 6:8 (d) PQ, 8:8 


42. Total volume of atoms present in a fec unit 
cell of a metal with radius r is 


16 
(a) Br b) >" 
20 
© 5" (a) Hr 


43. Copper crystallises in fec with a unit cell 
length of 361 pm. What is the radius of copper 


atom? 
(a) 157 pm (b) 181 pm 
(c) 127 pm (d) 108 pm 
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44. The fraction of the total volume occupied by 
the atoms present in a simple cube is 


ü = z 

a) 7 tb) = 
z 

© 3 (d) Th 


45. Volume occupied by single CsCl ion pair ina 
crystal is 7.014 x 10? cm, The smallest Cs - Cs 
internuclear distance is equal to length of the 
side of the cube corresponding to volume of one 
CsCl ion pair. The smallest Cs to Cs internuclear 
distance is nearly 
(a) 4.4 Å (b) 4.3 Å 
() 4A (d) 4.5 À. 

46. What type of stoichiometric defect is shown 
by ZnS? 

(a) Schottky defect 

(b) Frenkel defect 

(c) Both Frenkel and Schottky defects 

(d) Non-stoichiometric defect 

47. Formula of nickel oxide with metal deficiency 

defect in its crystal is Nig 90. The crystal 

contains Ni? and Ni* ions. The fraction of 

nickel existing as Ni” ions in the crystal is 

(a) 0.94 (b) 0.04 

(c) 0.50 (d) 0.3 

48. The edge length of sodium chloride unit cell 

is 564 pm. If the size of Cl ion is 181 pm. The 

size of Na” ion will be 

(a) 101 pm (b) 181 pm 

(c) 410 pm (d) 202 pm 


49. The unit cell shown in the figure belongs to 


(a) NaCl type (b) ZnS type 

(c) CsCl type (d) CaF, type. 

50. The edge length of unit cells in terms of 
radius of spheres for fcc is_X_, for bec _Y and 
for scc is _Z _. 
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octahedral void 
none of these. 


(c 

(d) 

56. Ina Schottky defect, 

(a) anion moves to interstitial position between 
the lattice points i. 

(b) electrons are trapped in a lattice site 

(c) some lattice sites are vacant 

(d) some extra cations are present in interstitial 


B 

ice. The edge length of 
51. A metal has a fcc lattice. The e 0 K | ; 
the unit cell is 404 pm. The density of the metal is ` 57, A compound MX, has cubic close packing 
2.72 g cm"? The molar mass of the metal is (ccp) arrangement of X. Its unit cell structure 


spaces. 


shown below. The empirical formula of the 
compound is 


(Nq Avogadro's constant = 6.02 x 1023 mol) 
(a) 27 g mol (b) 20 g mol 
(c) 40 g mol (d) 30 g mol 
52. Zinc oxide loses oxygen on heating according 
to the reaction, 
Zno— zn? +405 +207 


It becomes yellow on heating because 

(a) Zn? ions and electrons move to interstitial 
sites and F-centres are created 

(b) Oxygen and electrons move out of the crystal 
and ions become yellow 

(c) Zn?* again combine with oxygen to give 
yellow oxide 

(d) Zn?* are replaced by oxygen. 


(a) MX 
(c) MX ; 
58. The anionic sites occupied by unpaired 
electrons are called F-centres or colour centres. 
They impart (X) colour to the crystals of NaCl, 
Excess of lithium makes LiCl crystals (Y) anc 
excess of potassium makes KCl crystals (Z). 
(Y) and (Z) are 
(a) yellow, green and pink respectively 
(b) pink, yellow and violet (or lilac) respectivel 
(c) yellow, pink and violet (or lilac) respective 
(d) red, yellow and pink respectively. 


53. Inccp arrangement the pattern of successive 
layers can be designated as 

(a) AB AB AB (b) ABC ABC ABC 

(c) AB ABC AB (d) ABA ABA ABA 


54. Which type of crystals contain more than 
one Bravais lattice? 

(a) Hexagonal (b) Triclinic 

(c) Rhombohedral (d) Monoclinic 


55. For the given structure the site marked as 
Sisa 


59. Which of the following statements in noj 
correct about hexagonal close packing? 
(a) In hep, atoms occupy 74% the availabl 
space. E 
(b) It is AB AB type packing in which thir 
layer is aligned with the first layer. - 
(c) Be, Cd, Li, Ca, Cr etc. are found to have he) 
structure, 4 


(d) The coordination number is 6. 
60. How many chloride ions are surroundir 
sodium ion in sodium chloride crystal? 


(a) 4 (b) 8 
(e) 6 (d) 12 


(a) tetrahedral void 
(b) cubic void 
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2 Case Based MCQs 


Case I : Read the passage given below and 
answer the following questions from 61 to 65. 

In hexagonal system of crystals, a frequently 
encountered arrangement of atoms is described 
as a hexagonal prism. Here, the top and bottom 
of the cell are regular hexagons and three atoms 
are sandwiched in hetween them. A space-filling 
model of this structure, called hexagonal close 
packed (hep), is constituted of a sphere on a flat 
surface surrounded in the same plane by six 
identical spheres as closely as possible. Three 
spheres are then placed over the first layer so 
that they touch each other and represent the 
second layer. Each one of these three spheres 
touches three spheres of the bottom layer. 
Finally, the second layer is covered with a third 
layer that is identical to the bottom layer in 
relative position. 


61. The number of atoms in this Acp unit cell is 
(a) 4 (b) 6 
(c) 12 (d) 17 


62. The volume of this hep unit cell is 


(a) 24V2r? (b) 16/23 

© 12/27 @ oP 

63. The empty space in this hcp unit cell is 
(a) 74% (b) 47.6% 

(c) 32% (d) 26% 


64. Which of the following statements is correct 
about hexagonal close packing? 

(a) In this arrangement, third layer is identical 
to the first layer. 

The coordination number in this arrangement 
is 6. 

It is as closely packed as body centered cubic 
packing. 

It has 32% empty space. 


(b) 
(e) 
(d) 


65. In hexagonal close packing of spheres in 

three-dimensions 

(a) in one unit cell there are 12 octahedral voids 
and all are completely inside the unit cell 

(b) in one unit cell there are six octahedral 


voids and all are completely inside the unit 
cell 
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(c) in one unit cell there are six octahedral 
voids out of which three are completely 
inside the unit cell and other three are from 
contributions of octahedral voids which are 
partially inside the unit cell 

in one unit cell there are 12 tetrahedral 
voids, all are completely inside the unit cell. 
Case II : Read the passage given below and 
answer the following questions. 

In an assembly of atoms or molecules, a solid 
phase is formed whenever the interatomic 
attractive forces significantly exceed the 
disruptive thermal forces and thus restrict the 
mobility of atoms, forcing them into more or 
less fixed positions. From energy considerations, 
it is evident that in such solids the atoms or 
molecules will always attempt to assume highly 
ordered structures which are characterised by 
symmetry. Depending on the nature of the active 
interatomic forces, all solids may be subdivided 
into the following categories : 

Tonic solids: These solids consist of positively 
and negatively charged ions arranged in a regular 
fashion throughout the solid. These solids are 
very hard and brittle, have very high melting 
points and have high enthalpies of vaporisation, 
e.g., NaCl, MgO, KCl, LiCl, etc. 

Covalent solids: In these solids, the constituent 
particles are atoms which are linked together by 
a continuous system of covalent bonds. These 
bonds are strong and directional in nature. The 
covalent crystals are hard, have high melting 
points, are poor conductors of electricity. 
Diamond is a typical example of covalent solids. 
Metallic solids : In these solids, the constituent 
particles are positive ions immersed in a sea of 
mobile electrons. Metallic solids may be hard 
as well as soft. They are good conductors of 
heat and electricity e.g., common metals such 
as nickel, copper and alloys. 

Molecular solids : In these the constituent 
particles are molecules. The molecules are held 
together by dispersion forces or London forces, 
dipole-dipole forces or hydrogen bonds. 


(d) 
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Jationships between the 


12 ` 
are defined by the re! 
are defined b) b and c of the unit eg) Í 


` i Jo. 66-70), a Lone 
In the following questions (Q: Ne Ta individual dimensions, q, 


G ved by a statement 
statement of assertion followed b; ment dual 
o reo n Choose the correct answer and ba xan the individu a 
sg ; "basis of the the unit cell. The $ he ° 
out of the following choices on the basis of the ee are tthe 7 De n eve 
o 14 Bravais lattices, and to one of 


above mesos: to one of the c 
(q) Assertion and reason both are correct 1) 0'230 space groups. These uniquely define the 
statements and reason is correct explanation possible ways of arranging sone a three 
for assertion. dimensional solid. Based on these observationg. 


(b) Assertion and reason both are corre! seven crystal systems were identified -b U 
Statements but reason is not correct Monoclinic, trigonal or rhombohedral, tetragonal 
explanation for assertion: A hexagonal, rhombic or orthorhombic and cubic, 

(c) Assertion is correct statement but reason is 71. The crystal system of a coma 

h unit cell dimensions, & = 0.387 nm) 

t statement. b = 0.387 nm and c = 0.504 nm and a = P = 998 
correct statem 7 sc 90 
P and y = 120° is 

66. Assertion : Molecular solids are as æd (b) hexagonal ; 

characterized by low melting point. e ið O) Toran 


: Molecular solids are made up of 
ussen 72. The unit cell with the structure given below 


covalent molecules. = o 
67. Assertion : Ionic solids are characterized crystal system. 
by high melting and boiling point. 
Reason : Ionic solids have coulombic forces of 
attraction between their ions. 
68. Assertion : Covalent solids are insulators 
of electricity. 
Reason : Covalent solids are constituted by 
ions. 
69. Assertion : Diamond and graphite do not M 
have the same covalent structure. (a) cule i 
Reason : Silicon carbide is typical example of (c) tetragonal 
network solid. 73. In a triclinic crystal 
70. Assertion : Covalent solids have high (® a=b=c, a= B=y# mal 
melting points. (b) a#b=c, a=Pp=y=90 
Reason : Covalent solids have strong (©) a*b#ec, an eae ean" d 
electrostatic forces of attraction. (d) a#b#c, a= y= 90°, B #90 
Case III : Read the passage given below and 74. The unit cell with dimensions a = B = 
answer the following questions from 71 to 75. a=béecis i 
The adjective, ‘crystalline’ when applied to solids, (a) cubic (b) triclinic 
implies an ideal crystal in which the structural (c) hexagonal (d) tetragonal. 
units, termed as unit cells, are repeated R 4 
regularly and indefinitely in three dimensions 75. An example of orthorhombic crystal OP 
in space. The unit cell, containing at least one od Á 
molecule, has a definite orientation and shape (a) SnO; (b) KNO; ig 
R by the translational vectors, a, b and c. (9 ZaD (d) KpCr,0, 
e unit cell therefore has a definite vol i Ú Ë 
that contains the atoms and mol oume V Cae IV: Read the passage given below’ 
Biar tha K molecules necessary answer the following questions. 
cr; í Ë 
elelassifiedian Mie ` har i ao erral can Most important crystal lattices are the 5! 
poasible oryatal.systams or c = á e seven cubic, body centred cubic and face centred 
rystal classes that In simple cubic lattice, all the atoms are P! 


ct 


wrong statement. M R 
(d) Assertion is wrong statement but reason is W! 


represents 


(b) orthorhombic 
(d) trigonal 


on the individual angles, œ, P and y of 
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at all the corners of the cube. In body-centred Case V : Read the passage given below and 
cubic lattice, atoms are present at all the corners answer the following questions from 81 to 85. 
and at the body-centre. In face-centred cubic In an ideal crystal, there must be regular 
lattice, atoms are present at the corners andat repeating arrangement of the constituting 
the centers of all six faces, R particles and its entropy must be zero at absolute 
In the formation of crystals, the constituent zero temperature. However, it is impossible to 
particles get closely packed together. The closely oh tain an ideal crystal and dteuffers Soni. eee 
packed arrangement is that in which maximum qofecta called imperfections, In a 
available space is occupied leaving minimum (recto © A A DETE SE 
vacant space. The most efficient close packing, these defects arises either due to disorder or 
can be achieved in two ways, one which is called dislocation of the constituting particles from 
hexagonal close packing (hcp) and the other, their normal positions or due to the movement of 
cubic close packing (cep or fcc). the particles even at absolute zero temperature. 
In the following questions (Q. No. 76-80), a Such defects increase with rise in temperature. 
statement of assertion followed by a statement In addition to this, certain defects arise due to 
of reason is given. Choose the correct answer the presence of some impurities. Such defects 
out of the following choices on the basis of the not only modify the existing properties of the 
crystalline solids but also impart certain new 


above passage. 
(a) Assertion and reason both are correct characteristics to them. 


statements and reason is correct explanation 81. AgCI is crystallised from molten AgCl 
forvassertion: containing a little CdCl,. The solid obtained 
(b) Assertion and reason both are correct will have 


statements but reason is not correct ae P 
explanation for assertion. (a) cationic vacancies equal to number of Cà” 


(c) Assertion is correct statement but reason is ions incorporated 
wrong statement. (b) cationic vacancies equal to double the 
number of Cd” ions 


(d) Assertion is wrong statement but reason is 


correct statement. (c) anionic vacancies 


76. Assertion : Face centred cubic cell has 4 (d) neither cationic nor anionic vacancies. 
atoms per unit cell. 82. Lattice defect per 107 NaCl is 1. What is 
Reason : In fcc unit cell, there are 8 atoms at the number of lattice defects in a mole of NaCl? 
the corners and 6 atoms at face centres. (a) 6.02 x 1073 (b) 6.02 x 10° 
77. Assertion : CsCl has body-centred cubic (c) 1014 (d) None of these 
arrangement. Er ` ë y $ 

83. Th substan cation and 
Reason : CsCl has one Cs* ion and 8 CL ions sion ee eee pater etree p 
in its unit cell. 

À 2 (a) non-stoichiometric defect 

78. Assertion : fcc and hcp have same packing (b) Schottky defect 
efficiency. 
Reason : bcc and fcc both have same number o prs defect 
of atoms per unit cell and same arrangement. ® QR 
79. Assertion : The total number of atoms 
present in a simple cubic unit cell is one. 


84. If Al3* ions replace Na* ions at the edge 
centres of NaCl lattice, then the number of 
Reason : Simple cubic unit cell has atoms at its bra ST ae oak 
corners, each of which is shared between eight (a) 3.01 x10 b) 6.02 x 33 

(c) 9.03 x 107 (d) 12.04 x 10' 


adjacent unit cells. 

80. Assertion : The packing efficiency is 85 Which of the following gives both Frenkel 
maximum for the fcc structure. and Schottky defect? 

Reason : The coordination number is 12 in fec (a) AgCl (b) CsCl 
structures. (c) KCL (d) AgBr 
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ers 86-100, a statement of assertion followed by a statement of reason is given. Choose the corre 


Á z a 
1. (c) : For fcc, radius of atom = ait 
2. (b) Covalent solids also called network solids are very 
hard with high melting point and are insulators in solid as 
well as in malten state. 


For question numb 
answer out of the following choices. 

(a) Assertion and reason both are correc! 
(b) Assertion and reason both are correct statements 
(c) Assertion is correct statement but reason is wrong statement. 


statements and reason is correct explanation for assertion. 
but reason is not correct explanation for assertion. 
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Ø ANSWERS ON 


16. (b): Crystalline solids are anisotropic in nature due to 
different arrangement of particles in different directions. 


17. (b): H, and |, are molecular solids. 
18. (b): 


Point defects 


(a) Assertion is wrong statement but reason is correct statement. 
3. (a) : Suppose no. of atoms of Z = a 
86. Assertion : The number of tetrahedral 94. Assertion : In any ionic solid with Schott No. of tetrahedral ie = x defects defects gs 
voids is double the number of octahedral voids. defect, the number of positive and negative ion: No. of atoms of Ya5x2a2 (A) (2) O 
Reason : The size of the tetrahedral voids is is same. K r oi Tà saa z T T 
half of that of the octahedral void. Reason : Equal number of cationic and anioni Ratio of atoms of Y and Z =—>:a=2:3 kiy Taa Menlo iy 
87. Assertion : The packing efficiency is vacancies are present. Hence, the formula of the compound = 223 () defects 
maximum for fce structure. 95. Assertion : Network solids are also calle; 4. (a): lonic solids conduct electricity in molten state since 19. (b): 
P aor 2. aye i i in molten state ionic solids dissociate to give free ions which 
Reason : The coordination number is 8 in fee giant molecules: Á 7 in solid state are not free to move and are held together by d= ZxM _.270= ae 0 
structure. Reason : Graphite is soft in nature and conducts strong electrostatic forces of attraction. Nae 6.02310 x (405x10 19 Ý 
88. Assertion : Crystalline solids are electricity. 5. (d): For monoclinic crystal system, a 4 i P 
7 i P =y = 90°, o nce, structure ‘init it cell í: 
anisotropic. 96. Assertion : In close packing of spheres, a+b #c, a = y = 90°, P # 90 lence, structure o! ener weer is fcc or face centred. 
Reason : Crystalline solids are not as closely tetrahedral void is surrounded by four spheres Í= lë 20. (c) : No. of X atoms = 5x8=1 
packed as amorphous solids. whereas an octahedral void is surrounded by si: No. of Y atoms = 1 
89. Assertion : The total number of atoms spheres. 
present in simple cubic unit cell in one ° 3 H i 1 6. (d) Noof Z tons = 12x4=3 
S á : a Reason : A tetrahedral void has a tetrahedr: . (d) 
Reason : Simple cubic unit cell has atoms atits shape whereas an octahedral void has a 7. (b) Formula of the compound = XYZ 
at each id gee is shared between four octahedral shape. $ 8. (a):d= Z XM; 21. (b): Increase of pressure increases coordination number. 
adjacent unit cells. ` ` ing hi 
Pe rae Tarii 97. Assertion : Anionic vacancies in alkali 3 me pad ra eral Nace cate 
` on: vi : 4 aystal e 
: ertain compounds have both halides are produced by heating the alkali halide ee 
Schottky and Frenkel defects. A $ M 
crystals with alkali metal vapour. 83 23 22. (c) : d= DM 
Reason : Both Schottky and Frenkel defects p, :El Bea k g= GSXIOAY X0.53x6.023X10T = 1,97 = 2 ` ØM 
change the density of the solids. eason : Electrons trapped in anionic vacancies: i 6.94 ú For bec stru 7-2 
are referred to as F-centres. 9. (c) : Silver halides generally show both Frenkel and _ `” ce stevie, g = 
2x50 = 6.15 g cm? 


Schottky defects. 
10. (d): Diamond is a rigid three dimensional network solid 


resulting in extremely hard structure. 

11. (a): In NaCl type, CIF ions form ccp structures while 
Nat ions are present in all octahedral voids. 

12. (d): Octahedral sites are created by overlapping two 
equilateral triangles with apices in opposite directions. 

13. (b): Only crystalline solids show anisotropy. 

14. (c) : The anionic sites occupied by the unpaired electrons 
are called F-centres from the German word Farbenzenter 
for colour centre. 

15. (b): Equal number of cations and anions are missing 
from the crystal. 


91. Assertion : FeO is non-stoichiometric with 
Feo 950. 

eae : Some Fe?* ions are replaced by Fi 'e** as 
3Fe?* = 2Fe** to maintain electrical neutrality. 
92. Assertion : In NaCl crystal, each Na* ion 
is touching six CI" ions but these CI" ions do not 
touch each other. 
Reason : The radius ratio ry,-/r¢- is greater 
than 0.414 required for exact fitting. 


98. Assertion : In ZnO, the excess Zn? ions are 
present in interstitial sites. i 
Reason : Metal excess crystals have either 
missing cation or anion in interstitial site. 


99. Assertion : bcc and hcp has same packing 


efficiency. 
Reason : bcc arrangement has 2 atoms per unit” 
cell while fec has 4 atoms per unit cell. 
100. Assertion : In CsCl crystal, Cs* ions adopt 
bcc arrangement. 
Reason : For N atoms adopting bcc arrangement, 
there are 2N tetrahedral voids. 


93. Assertion : Ionic solids are made up of 
cations and anions. 


Reason : Tonic solids conduct electricity in 


aeons 
6.023 x10 x (300x107!) 


23. (a): Each Sr in the NaCl crystal replaces two Na” ions. 
It occupies the site of one ion and the other remains vacant 
creating a cation vacancy. 

24. (c) : 4, tetrahedral. 

25. (c) : Inorthorhombic,a + b+ cbutaxial anglesa, Bandy 


are equal and 90°. 

26. (d): In NaCl 

Edge length = 2 x distance between Na* and CF 
= 2 x 265 = 530 pm 


27. (b) 
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28. (c) : Ca?* ions form ccp structure while F” ions are in 
all tetrahedral holes and coordination numbers are 8 and 4. 
29. (b): In Frenkel defect, the smaller cation is dislocated 
from its normal position to an interstitial site. 

30. (a): CsCl hasa bcc structure. Each Cs* ion is surrounded 
by 8 CI" ion and each CI" ion is surrounded by 8 Cs* ions. 
Thus, the structure has 8 : 8 coordination number. 
31, (a): For simple cubic structure, 
V = a? (volume of the unit cell) 


V= rua (volume of one atom) 


X ME 

Packing efficiency = = = ans, =; =0.52 or 52% 
a 

For fcc structure, 


V= axir” (4 atoms per unit cell) 


r= S 
22 
3 
„_16 ( a 7 3 
V= Er a 
3 (3) 372“ 


Volume of unit cell = V = a? 
ye 3 
Packing efficiency = Ë = 72 


T 
=T = = 0.740 74% 
V 323 N2 li 


For bcc structure, 


4 
V'=2 xm? (2 atoms per unit cell) 


3 
V 2a] -A7 
314 8 
V= 
, 3 
Packing efficiency = L B L = 0,68 or 68% 
V 8e 8 


32. (c) : Coordination number of Ca? in CaF, is 8. 

33. (b) 

34. (a): For cubic, a =b = c, a = f =y = 90? 
Tetragonal, a = b # c, a= B=y=90° 

Orthorhombic, a + b # c, a = B y=90° 

Hexagonal, a = b + c, a = B = 90°, y = 120° 

35. (a) : ZnS has a ccp structure. $% ions are present at the 
corners of the cube and centre of each face. Zn2* ions occupy 
half of the tetrahedral sites, Each Zn% ion is surrounded by four 
S% ions and each $% ion is surrounded by four Zn?* ions, 
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36. (b) The Solid State 


37. (b): Molecular crystals are bad conductors of 
as the electrons are localised in the bonds. 
38. (c) | 
39. (c) : ABAB... packing is hexagonal close Packing 
which all atoms occupy 74% of the total space, Hence; In 
of the space is empty or voids. 


49, (b): The unit cel! is ZnS type where sions are Present 
at the corners and at the centre of each face. Zn?* ions occupy 
half of the tetrahedral sites. 

50. (a): Edge length for fcc = 2V2 r 

Edge length for bec = 4r/V/3 

Edge length for scc = 2r 


51. (a): d= ZM 
Nya 


electridig 


(Z = 4 for fcc) 
A 


3 
_ 2.72x 6.02310 x (404x107) 


MIN, xa? 
- 4 


(2R)? = (R + r}? + (R + r}? 


R M = 26.99 = 27 g mal! 

2-1)R=r R 

ae k 52. (a): Zn** ions and electrons move to interstitial sites 
= and F-centres are created which impart yellow colour to ZnO. 


53. (b): In ccp pattern, fourth layer is identical to first layer. 
54. (d): Monoclinic crystals have two Bravais lattices- 
Primitive and end centred. . 
55. (c) : Octahedral voids occupy the position of edge centre 
and body centre. 

56. (c) : In Schottky defect some of the lattice points are 
unoccupied creating holes in the crystal, 

57. (b): 8 X atoms present at the corners. 


41. (d): No. of atoms of P = sxi=1 

No. of atoms of Q=1x1=1 

The formula of the compound is PQ. 
Coordination no. of P and Q =8 : 8 

42. (b): a=2V2r 

Volume of the cell = ð =(2V2r)> =16V2 r? 


No. of spheres in fcc =8xi+6x3=4 
Atoms contribute to 1 unit cell = 3x8=1 


Volume of 4 spheres =4x nr? =Énr? 
3 3 6 X atoms present at the face centres. 
43. (c) : For fcc, 1 
_ J v 1.414x 361 _ 3 Atoms contribute to 1 unit cell = 6x>=3 
kE = ee Total X atoms=3+1=4 
44. (b) 4 M atoms present at edge centres. 


45, (c) : Volume of CsCl = að Atoms present in `) unit cell = axm 


7.014 x 10? cm? =a? (a = edge length) 


to 1 unit cell. 

Thus, total M atoms in one unit cell = 1 +1 =2 

Ratiois M:X ::2:4::1 

Thus, empirical formula is MX}. 

58. (c) : F-centres impart yellow colour to the crystals 
NaC! when heated in an atmosphere of sodium vapot 


be x. 

Then the fraction of metal as Ni* = 0.98 -x 
“2x + 3(0.98 — x) = 2 

= k+294-3x=2 = x= 0,94 

48. (a): (r, +r.) =a 

hae + fc) = 564 pm 


of potassium makes KCI crystals violet (or lilac). 
59. (d): The coordination number is 12. 


564 
Nat = 7181=101 pn CI" ion is susrounded by 6 Na? ions in NaCl crystal. 


1 M atom present at body centre and it contributes completely 


Similarly, excess of lithium makes LiCl crystals pink and excess 


60. (c) : Each Na* ion is surrounded by 6 CI" ions and each 
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61. (b) 


62. (a): Height of unit cell = vË 
3 


Volume of unit cell = Height x Base area 
2 
= arf x6 Bar =V? 
63. (d): Packing fraction 
_ Volume of the atoms in one unit cell 
H Volume of one unit cell 


6x ar? 
3 


24V2r? 
Empty space = 26% 
64. (a) 
65. (b) 
66. (b) : In molecular solids, molecules are held together by 
Weak forces of attractions. 
67. (a) 
68. (c) : Covalent solids are constituted by atoms which 
can not conduct electricity. That is why covalents solids are 
insulators of electricity. Covalent solids are constituted by 
atoms. 
69. (b) 
70. (c) : In covalent solids, constituent particles are linked 
together by covalent bonds. 
71. (b) : For hexagonal crystal system, a = b # c and 
= 90°, y= 120° 
72. (a): Here, a =b= c; a =P =y=90? 
It belongs to cubic system. 
73. (c) 
74. (d): For tetragonal crystal system, a = b # c and 
a= Bey = 90. 
75. (b) : KNO; has orthorhombic crystal structure. 
76. (a) 
77. (a): CsCl has body-centred cubic arrangement in which 
atoms are present at the corners and at the body center. Now, 
Cs* is present at the body centre while CI" ions are present 
at the corners, 
So, number of CI" ions = 8 
Number of Cs* ion = 1 


= TT 074=74% 


of 
ur. 
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78. (c) : fcc and hcp both have 74% packing efficiency. 


In bcc there are 2 atoms per unit cell while in fcc there are 
4 atoms per unit cell and both have different arrangements. 


79. (a) 
80. (b): The no. of atoms in fcc structure is 4 per unit cell 
which provides a maximum efficiency as 74%. 
81. (a) : In the crystallisation, some Ag* ions will get 
replaced by Cd?* ions and each Cd? ion replaces two Ag* 
ions so as to maintain electrical neutrality. Thus, the cation 
vacancies will be the same as the number of Cd?* ions 
incorporated. 

82. (b): Number of defects per mole of NaCI 

_ 1x6.02x 1073 
a 1015 

83. (b) : Schottky defect is shown by highly ionic compounds, 

e.g., NaCl, KCI, KBr, AgBr, CsCl, etc. 

84. (a): There are 12 edge centres. 

Contribution of Na* ions at edge centres = 12x1 =3 


=6.02x108 


Besides, there is one Na* ion at body centre. 
Thus, there are four Na* jons per unit cell. 


Z are replaced by AP * ions. 


Total Na* ions in 1 mole of NaCl = 6.023 x 1073 
Na* ion replaced by Al?* = 3/4 x 6.023 x 1023 
1AP+ replaces 3 Na* ions thereby creating 2 vacancies. 


No. of vacancies created = Í (Í x6.023x 1 æ) 


= 3.01 x 103 


85. (d): In AgBr, Ag? ions are small in size and when 
removed from lattice point they can occupy interstitial site 
and therefore show both Frenkel and Schottky defects. 


86. (c) : The size of tetrahedral voids is smaller but not half 
of the octahedral voids. 


OOO 
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87. (c) : fcc is a close packed structure thus, it has 
packing efficiency. The coordination number is 
structure. TER 
88. (c) : Constituent particles are closely packed in crystalli M 

solids and anisotropy is due to different arrangements of ) 
constituent particles in different directions. 4 = 
89. (c) : Simple cubic unit cells has atoms at its corner, each 
of which is shared between eight adjacent unit cells, 


maximum 
12 in feg 


Solutions 


Number of atoms per unit cell = 8x i =1 


90. (c) : Certain ionic solids e.g., AgBr have both Schottky 
and Frenkel defects. Only Schottky defects change the density 


of solids. 


Recap Notes 


91. (a) 
92. (a): NaCl has face centred cubic structure in which eai ü Solution SP extectly fiom ogeneous mixture Gas [Solid 
Na* is surrounded by 6 ions and vice-versa. In this octahed Sol F= SLR called son in palladium. 
arrangement, coordination number of both Na* and CË W dhe component Va present r 
n : ene 4 in lesser amount or whose physical state is e Different methods for expressin: 
6 for which radius ratio lies between 0.414 and 0.732 This changed di the fc i ion i: i : 
q c ei -732.1 ged during the formation of solution is concentration of solution : 
radius ratio does not allow CI" ions to touch each other called solute, 
93. (c) : lonic solids do not conduct electricity in solid sta ` e Solvent: The component which is present in [Method of Fe à 
as ions present in them are not free to move. They conduc larger amount and determines the physical |€*Pressing í 
electricity in molten state. E state of the solution is called solvent. = Wy 
94. (a) e Types of solution : Depending upon the |Mass percentage (Ez ee ae 
. (a) nature of solute and solvent, solutions are = 
95. (b) aa classified as follows : var 
96. (c) : Tetrahedral void is called so because itis surrounde á paa aa a + Solutions in which | VENTE 
by four spheres tetrahedrally while octahedral void is called z saka Mass by volume 
so because it is surrounded by six spheres octahedrally. Solute |Solvent |Examples percentage 
97. (b) Solid Gas Iodine vapours in 
4 À air, dust or smoke M 
98. (c) : In metal excess defects, the positive ions are i particles in air Mass fraction 
excess. These may arise either due to anionic vacancies of Liquid |Gas Water vapours in Strenath 
due to presence of extra cation in interstitial sites. Í air (humidity) € LÐ 
99. (d): bcc and hcp have different arrangements of Gas Gas Air = 
particles. bcc has 68% and hcp has 74% packing efficiengi > Liquid solutions : Solutions in which Ð million 
100.(c) : For N atoms adopting fcc arrangement there afel liquids are present in larger amount. Molarity, OD 
Á olarity, y. 
2N tetrahedral voids. T Solute | Solvent |Examples (mol L) “2 21000 = 
Solid [Liquid |Salt/sugar in water My X Vegtution (in 
Liquid |Liquid [Alcohol in water Molality, (m) w, X1000 
Gas [Liquid Aerated drinks, Oy (mol kg™) M, Xw,(ing) 
in water Mole fraction, (x) |, _ "1 _— gp n= 
>» Solid solutions : Solutions in which 1 n + * ntm 
solids are present in larger amount. (xj +295 = 1) 
Solute| Solvent | Examples In case of gases only, B 
Solid [Solid _ [Aloys p= or y= Z 
= Ë r Ath Ath 
Liquid [Solid | Hg in Ag, Hg in Zn O1+%2=)) 
(Amalgam) 
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Solubility : Maximum amount of substance 
that can be dissolved in a specified amount 
of solvent at a specified temperature is 
called its solubility. 
Factors affecting solubility of a solid 
in a liquid : 
> Nature of solute and solvent : Polar 
solutes dissolve in polar solvents and 
non-polar solutes dissolve in non-polar 
solvents. (i.e., like dissolves like). 
> Effect of temperature : 

- If the dissolution process is endothermic 
(AsH > 0), the solubility increases 
with rise in temperature. 

- If dissolution process is exothermic 
(A, < 0), the solubility decreases 
with rise in temperature. 

> Effect of pressure : Pressure does not 
have any significant effect on solubility 
of solids in liquids as these are highly 
incompressible. 

e Factors affecting solubility of a gas in a 
liquid : 

> Effect of pressure : Henry’s law states 
that “the partial pressure of the gas in 
vapour phase (p) is proportional to the 
mole fraction of the gas (x) in the solution” 
P = Kyx where, Ky is the Henry’s law 
constant and is different for different 
gases at a particular temperature. 

Higher the value of Ky at a given pressure, the 
lower is the solubility of the gas in the liquid. 


e Ideal and non-ideal solutions : 


MtG CBSE Board Term-I Chemistry Class. 


i 
> Effect of temperature : As dissolution fal 
an exothermic process, then according # 
Le Chatelier's principle, the solubility 
should decrease with increase © 
temperature. a 
Raoult’s law : It states that for a solution, 
volatile liquids, the partial vapour pressu 
of each component of the solution is direct] 
proportional to its mole fraction present in] 
solution. pı = Pix, and pz = P3%2 ; where 
pj and p3 are vapour pressures of p 
components 1 and 2 respectively, at th 
same temperature. 
Dalton’s law of partial pressures : 
Protal = P1 + P2 = 1 Pi + %2 P3 
= (1 —xz)P] + X2 P$ = PS + (p3 — pixa Í 
If y, and yz are the mole fractions of thel 
components 1 and 2 respectively in the vapour, 
phase then, py = Y1 Protal and Py = Yo Prag 
Raoult’s law for solid-liquid solutions 4 
It states that relative lowering in vapour 
pressure of a solution containing a non 
volatile solute is equal to the mole fractio 
of the solute. i 


PoP. 
r 7% 
where, p° = vapour pressure of pure solv 
P, = vapour pressure of solution 


% = mole fraction of solute. 


Non-ideal solutions 


Ideal solutions 


Positive deviation from 


Negative devi: 


Raoult’s law Raoult’s law ` 
1 Vapour pressure Vapour pressure 
i ? of solution t of solution 
Á 1 zl ë e pike 
f SPA Kh lpg EK 
= i S i 
XA=T kal £ = 
xg=0 = “4=1 x4=0 xa=I 
Mole fraction —> a *p=1 kan 0 
xp Mole fraction —> Mole fraction —> 
xB XB 


A -B interactions = A —A and 
B -B interactions 


A-B interactions << A - A 
and B -B interactions 


A-B interactions >> A — A and] 
B — B interactions | 


AH mix = 0, AV ng = 0 


AH nix > 0, AV mg > O 


AH miy < 0, AV mig < O 


e.g., dilute solutions, 
benzene + toluene, 


acetone 
n-hexane + n-heptane + OSa 


e.g., acetone + ethanol, 


water + methanol 


€g., acetone + aniline, 
acetone + chloroform, 
O; + water 


Solutions 


e Azcotropes : 
which boil at constant temperature like a 
pure liquid and possess same composition 
of components in liquid as well as vapour 
phase are called constant boiling mixtures 
or azeotropic mixtures. 
> Minimum boiling azeotropes ; They 

formed by those liquid pairs which show 
positive deviations from ideal behaviour 
eg., ethanol-water mixture. 


The mixtures of liquids > 


— 
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Maximum boiling azeotropes : They 
are formed by those liquid pairs which 
show negative deviations from ideal 
behaviour, ¢.g., nitric acid-water mixture. 
Colligative properties : Properties 
which depend only on the number of solute 
particles dissolved in a definite amount 
of the solvent and do not depend on the 
nature of the solute are called colligative 


properties. 


lligative properti 
Relative lowering of vapour pressure : When a 
non- volatile solute is dissolved in a solvent, vapour 
pressure of the solution is lower than that of the pure 
solvent which is known as lowering of vapour pressure. 
Relative lowering of vapour pressure is equal to the 
mole fraction of the solute in the solution. 


Elevation in boiling point: 
The boiling point of a solution 
containing a non-volatile 
solute is always higher than 
the boiling point of the pure 
solvent. This increase in 
boiling point is termed as 
elevation in boiling point. 


Vapour pressure 


„i 
mtm 
s2 My 
m Mm 
(~ for dilute solutions, Ng << n4) 
AT, =T-T 
AT, « m or AT, =K, m 
-xf w X 1000 ) =K 
M, xw,(in g) AT, x w;(in g) 


K; is called boiling point elevation constant 
or molal elevation constant or ebullioscopic 
constant, having unit K kg mol. 


Depression in freezing point: 
The freezing point of a solution 
containing a non-volatile solute 
is always less than the freezing 
point of the pure solvent. This 
decrease in freezing point is 
termed as depression in freezing 
point. 


Vapour pressure 


AT, = T-T; 

AT; = m or AT;= Kym 

=K [ 1000 Nor gp, Xs Ki *1000 
Ki M, xw g) 2 AT; xm (in g) 

K; is known as freezing point depression 

constant or molal depression constant or 

cryoscopic constant, having unit K kg mol). 


Osmotic pressure : The movement of solvent 
molecules from less concentrated solution to more 
concentrated solution through semipermeable 
membrane is termed as osmosis. The hydrostatic 
pressure which develops on account of osmosis is 


called osmotic pressure or the excess pressure that 


= CRT = (Ear. 
v 


ay" or M, 


2 


must be applied on the solution to prevent osmosis is 
called osmotic pressure. 


> Two solutions having same osmotic 
pressure at a given temperature are called 
isotonic solutions. 

> Ifone solution is of lower osmotic pressure, it 
is called hypotonic with respect to the more 
concentrated solution. The more concen- 
trated solution is said to be hypertonic with 
respect to the dilute solution. 


>» If a pressure higher than the osmotic 
pressure is applied on the solution, the 
solvent will flow from the solution into the 
pure solvent through the semipermeable 
membrane and the process is called 
reverse osmosis. It is used in desalination 
of sea water. 


Practice Time 


=) Multiple Choice Questions (MCQs) 


1. Which one of the following units is useful in 
relating vapour pressure with the concentration 
of the solution? 

(a) Mole fraction 

(b) Mass by volume percentage 

(c) Mass percentage 

(d) Volume percentage Ë 
2. The law which indicates the relationship ` `` 
between solubility of a gas in liquid and pressure 


(a) Raoult’s law 

(b) Henry's law 

(c) lowering of vapour pressure 

(d) elevation of boiling point. 

3. When acetone and chloroform are mixed 
together, which of the following observations is 


(a) 80 torr 
(c) 72 torr 


correct? 


correct? 
cl (b) 1M sucrose solution and 1 M glucose soluti 
HS aug + Cl- l -H are isotonic. 
HCW l (c) Molecular mass of acetic acid and benzoic 
a = acid is higher than normal mass in cryos 
methods. 


(a) A — A and B - B interactions are stronger 
than A - B interactions. 

(b) A-A and B-B interactions are weaker than 
A - B interactions. 7. 

(c) A-A, B-Band A-B interactions are equal. 

(d) The liquids form separate layers and are 


immiscible. (a) 6 g mol"! 
4. Study the figures given below and mark the (c) 36 g mol 
correct statement. 8 
Column I 
(A) 7 
(B) p*= p, 
1=0 (C) m 
(ii) 
(a) (i) Nitric acid + Water (D) n/N 


(ii) Acetone + Ethyl alcohol 


(b) (i) Water + Ethyl alcohol 
(ii) Acetone + Benzene 

(c) (i) Acetone + Ethyl alcohol 
(ii) Acetone + Chloroform 

(d) (i) Benzene + Chloroform 

(ii) Acetone + Chloroform 

3 moles of P and 2 moles of Q are mixer 

what will be their total vapour pressure in the 

solution if their partial vapour pressures are 

R and 60 torr respectively? 


(a) 5% aqueous solutions of NaCl and KC] 
said to be isomolar. 


(d) For the same solution, oh. Be 


10% solution of urea is isotonic wit! 
solution of a non-volatile solute X. What 
molecular mass of solute X? 


Match the column I with column II 
mark the appropriate choice. f 


(i) 
(ii) 
(iii) 


(iv) 


i 
(b) 140 torr 
(d) 70 torr 


6. Which of the following statements is nop 


(b) 60 g mol 
(d) 32 g mol ` 


Column II 
w M 
HIS 

m W 

CRT 4 
Lowering in vapour 
Pressure 

No, of gram moles 


of solute per kg solver 


Solutions 
23 


(a) (A) > (ii), (B) = Gii), (C) > (i), (D) = (iv) 
(b) (A) > (ii), (B) > (iii), (C) > (iv), (D) => (i) 
(e) (A) > (ii), (B) — (i), (C) > (iv), (D) > (ii) 
(d) (A) > (iii), (B) > (ii), (C) > (i), (D) = (iv) 
9. Two liquids HNO, (A) and water (B) form a 
maximum boiling azeotrope when mixed in the 
ratio of 68% and 32% respectively, It means 


(b) When excess pressure is applied on sea 
water pure water moves in by osmosis. 

(e) Water moves out from sea water due to 
osmosis. 

(d) Salt is precipitated from sea water when 
kept undisturbed for sometime. 


13. At high altitude the partial pressure of 
oxygen is less than that at the ground level. 


(a) A = B interactions are stronger than A — A This leads to 
and B - B interactions í i ii 
= a) low concentration of 
(b) A - B interactions are weaker than A - A tissues Eae dA tha blood ei 
and B - B interactions (b) high concentration of oxygen in the blood 
(c) vapour pressure of solution is more than the and tissues 


(c) release of dissolved gases and formation of 
bubbles of nitrogen in the blood 
(d) thickening of blood and tissues. 


14. In the given graph, pq, qr and st represent 
á 


Pure components 
(d) vapour pressure of solution is less since only 
one component vaporises. 


10. The value of Henry’s law constant for some 
gases at 293 K is given below. Arrange the gases 
in the increasing order of their solubility. 


He : 144.97 kbar, Hy : 69.16 kbar, 
N, : 76.48 kbar, O, : 34.86 kbar 


(a) He < N3 < Hz <0, (b) O, < H, < N, < He 

(© Ha <N, <0z<He (d) He<O,<N,<H, (@) Pq liquid state of solution, qr — solid state 
of solution, st — liquid state of solvent 

11. In three beakers labelled as (A), (B) and (b) Pq — liquid state of solvent, qr — solid state 

(C), 100 mL of water, 100 mL of 1 M solution of of solvent, st — liquid state of solution 

glucose in water and 100 mL of 0.5 M solution (c) Pq > liquid state of solvent, gr > solid state 

of glucose in water are taken respectively and of solution, st — liquid state of solution 

kept at same temperature. (d) pq > solid state of solvent, gr — liquid state 


Which of the following statements is correct? of solvent, st — solid state of solution. 
15. Match the column I with column IT and 


g mark the appropriate choice. 
Column I Column IT 
(A) K, (i) mol kg" 
(B) m (ii) mol L“ 
A B (C) M (iüi)g L! 
i ;„ (D) Strength (iv) K kg mol 
(a) Vapour pressure in all the three beakers is (a) (A) > (i), (B) > Gi), (C) > Gi), (D) > (iv) 


same. 

(b) Vapour pressure of beaker B is highest. 

(c) Vapour pressure of beaker C is highest. 

(d) Vapour pressure of beaker B is lower than 
that of C and vapour pressure of beaker C 
is lower than that of A. 

12. Sea water is desalinated to get fresh water 

by which of the following methods? 

(a) When pressure more than osmotic pressure 
is applied pure water is squeezed out of sea 
water by reverse osmosis. 


(b) (A) > (iv), (B) = (i), (C) > (ii), (D) > Gii) 
(c) (A) = (ii), (B) > (iv), (C) = iii), (D) > (i) 
(d) (A) > (iii), (B) > (ii), (C) > (i), (D) = (iv) 


16. Consider the two figures given below. . 


wo o w 


QZZI LIITT Piston 


Gaseous 
particles 


W. < wa < Wy 


G) Solution 
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Which of the following statements regarding 
experiment is true? 


The solubility of a gas in 
= is greater than that in be: 


the 


liquid in beaker (i) 
aker (ii). 


(b) The solubility of a gas in beaker (i) is less 
than that in beaker (ii). . 

(c) The solubility of a gas is equal in both 
beakers. ad 


(d) The solubility of a gas remains unai 
by change in weights. 
17. Which of the following azeotropes is not 
? 
br Ta HO (32%) : Maximum boiling 
azeotrope, boiling point = 393.5 K T 
(b) H3O (43%) + HI (57%) z Minimum boiling 
azeotrope, boiling point = 290 K 
(c) C»H;OH (95.5%) + H20 (4.5%) : Minimum 
boiling azeotrope, boiling point = 351.15 K` 
(d) Chloroform (93.2%) + CyH;OH (6.8%) : 
Minimum boiling azeotrope, boiling point 
= 332.3 K. 
18. In the graph plotted between vapour 
pressure (V.P.) and temperature (AT), 


(a) PQ is the curve for solvent, XY is the curve 
of solution and AT is depression in freezing 
point 

(b) PQ is the curve for solution, XY is the curve 
for solvent and AT is elevation in boiling 
point 

(c) PQ is the curve for solvent, XY is the curve 
for solution and AT is molal elevation in 
boiling point 

(d) PQ is the curve for solvent, XY is the curve 


point. 


19. If semipermeable membrane is placed 
between the solvent and solution as shown in 
the given figure then 


‘Solution 


Semipermeable 
membrane 


(b) at elevated temperature the proteins a; 


(c) the apparatus involved in finding out osmoti 4 


(d) itis easy to boil or freeze a solution containi: 


21. Which of the following is not an industrial] 
or biological importance of osmosis? 
(a) Movement of water from soil into plant Toots] 


(b) Salting of meat to prevent bacterial 
(c) Reverse osmosis for desalination of 


(d) Filling of ink in a fountain pen. 


22. Which of the following solutions is 
example of negative deviation from Raoult} 
law? 

(a) Acetone + Ethanol 

(b) Carbon tetrachloride + Chloroform 


(c) Acetone + Chloroform 
(d) Water + Ethanol 
23. Concentration terms like mass percent: 


for solution and AT is elevation in boiling ppm, mole fraction and molality d ) 
depend on temperature. However, molari 


a function of temperature because 
(a) volume depends on temperature 


(b) molarity involves non-volatile solute whilë 
(c) number of moles of solute change ¥ 


(d) molarity is used for polar solvents only, 


24. Match the column I with column II 
mark the appropriate choice. 
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vent molecules will flow through the 
(a) the mover pism solution to pure solvent 
oml ules will flow continuously 

) thes h 1 , 
e till the equilibr ined 


o solv 

») the flow of the sol 

Ø wo across a semipermeable membrane 
side across 


z extra pressure (calla 
e stopped if ome i 4 
a aot pressure) is applied on the solutio; ny 


(d) both (b) and (c). a k l 
= ic pressure is generally preferred fop 
20. Osmotic pr onorally proferre Á 


nt mol 


determining the molecul 


T difficult to find out mole fraction 


proteins for calculations by other methods 


likely to decompose and osmotic pressure 
measured around room temperature 


pressure is simpler than other methods 
proteins. 
and upper portion of plant. 


water. 


molarity involves volume 
all other terms involve volatile solute 


change in temperature g 


OO 


Solutions 25 
Column I Column ID 28, People taking lot of salt experience puffiness 
aye 4 Kj” 21000 or swelling of the body due to 
b i) AT, xM (a) water retention in tissue cells and 
ei intercellular spaces becauze of osmosis 
(B) My (ii) 2208 (b) water loss from the cells through skin tissues 
My xW (c) capillary action of water through skin pores 
On iit) Ripe (d) excessive thirst and drinking more water. 
1000 x Ly 29. Vapour pressure of a pure liquid X is 2 atm 
Bm (iv) SMX AKT at 300 K. It is lowered to 1 atm on dissolving 
1v) 000% Ky, 1 g of Y in 20 g of liquid X. If molar mass of X is 


200, what is the molar mass of Y? 


(a) (A) > (i), (B) > (iii), (C) > (ii), (D) > (iv) 

(b) (A) > (iv), (B) > (ii), (C) > (i), (D) > (iii) 

(c) (A) > (ii), (B) > (iv), (C) > (iii), (D) > (i) 

(d) (A) > (iii), (B) > (i), (C) > (iv), (D) > (ii) 

25. Which of the following statements is not 

correct? 

(a) Osmotic pressure (n) of a solution is given 
by the relation x = MRT where M is the 
molarity of the solution. 

(b) The correct order of osmotic pressure for 
0.2 M aqueous solution of each solute is 
CaCl, > NaCl > CH;COOH > glucose. 

(c) Two solutions of sucrose of same molality 
prepared in different solvents will have 
same elevation in boiling point. 

(d) Relative lowering in vapour pressure of a 
solution containing non-volatile solute is 
directly proportional to mole fraction of 
solute is Raoult’s law. 

26. What is the mass percentage of carbon 

tetrachloride if 22 g of benzene is dissolved in 

122 g of carbon tetrachloride? 

(a) 84.72% (b) 15.28% 

(c) 50% (d) 44% 

27. According to Henry’s law ‘the partial pressure 

of the gas in vapour phase (p) is proportional to 

the mole fraction of the gas (x) in the solution’. 

For different gases the correct statement about, 

Henry’s constant is 

(a) higher the value of Ky at a given pressure, 
higher is the solubility of the gas 

(b) higher the value of Ky at a given pressure, 
lower is the solubility of the gas 

(c) Ky is not a function of nature of gas 
(d) Ky value for all gases is same at a given 
pressure. 


(a) 20 (b) 50 
(c) 100 (d) 200 
30. Relative lowering of vapour pressure, osmotic 
pressure of a solution and elevation in boiling 
points are_P) properties. Osmosisis the Passage 
of Ð through a semipermeable membrane 
from a solution of towards. solution of _®) 
Osmotic pressure is equivalent to mechanical 
Pressure which must be applied on ©) to 
prevent osmosis. 
In the above paragraph p, 4,7, 8 andt respectively 
are 
(a) colligative, solution, higher concentration, 
lower concentration, solution 
(b) colligative, solvent, higher concentration, 
lower concentration, solution 
(c) colligative, solution, lower concentration, 
higher concentration, solvent 
(d) colligative, solvent, lower concentration, 
higher concentration, solution. 
31. What will be the molality of a solution of 
glucose in water which is 10% w/W? 
(a) 0.01 m (b) 0.617 m 
(c) 0.668 m (d) 1.623 m 


32. When acetone and chloroform are mixed 
together, hydrogen bonds are formed between 
them. Which of the following statements is 
correct about the solution made by mixing 
acetone and chloroform? 

(a) On mixing acetone and chloroform will form 
an ideal solution. 

(b) On mixing acetone and chloroform positive 
deviation is shown since the vapour pressure 
increases, 

(c) On mixing acetone and chloroform negative 
deviation is shown since there is decrease in 
vapour pressure. 

(d) At a specific composition acetone and 
chloroform will form minimum boiling 
azeotrope. 
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33. A5 
mass = 342 g mol 
What will be the freezini 
s = 180 g mol” v 
e water is 273.15 K? 

(b) 269.07 K 


(d) 260.09 K 


ar (molar 
b tion (w/W) of cane suga a 
eee 1-1) has freezing point 271 K. 
g point of 5% glucose 
lar mas 1) in water if freezing 
(molar ma 
point of pur 
(a) 273.07 K 
(c) 273.15 K g 
34. Match the column I with column II an 
mark the appropriate choice. 


Column I Column II 
(A) Ethyl alcohol + (i) p=px 
Water 


(B) Benzene + Toluene (ii) Effect of pressure 
on gas solutions 


(iii) Ideal solution 
(iv) Azeotropic 
mixture 
(a) (A) = (i), (B) > Gi), (C) > (iii), (D)> Gv) 
(b) (A) > (i), (B) > Gii), (C) > (ii), (D) > (iv) 
(c) (A) > (iv), (B) = (iii), (C) > Gi), (D) > w 
(d) (A) > (iii), (B) > (ii), (C) > (i), (D) > (iv) 
35. HS is a toxic gas used in qualitative 
analysis. If solubility of H,S in water at STP is 
0.195 m, what is the value of Ky? 
(a) 0.0263 bar (b) 69.16 bar 
(c) 192 bar (d) 282 bar 
36. Which of the following statements is correct? 
(a) A saturated solution will remain saturated 
at all temperatures. 
(b) Aplant cell swells when placed in hypertonic 
solution. 
(c) The depression in freezing point is directly 
proportional to molality of the solution. 
(d) Lowering in vapour pressure is a colligative 
property. 
37. The relative lowering in vapour pressure is 
proportional to the ratio of number of 
(a) solute molecules to solvent molecules 
(b) solvent molecules to solute molecules 
(c) solute molecules to the total number of 
molecules in solution 
(d) solvent molecules to the total number of 
molecules in solution. 


(C) Henry’s law 
(D) Raoult's law 


38. Intermolecular forces between n-hexane and 
n-heptane are nearly same as between hexane 
and heptane individually. When these two are 
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mixed, which of i bile is not true about 
e ion forme! 
al pe Raoult’s law, Èe. Pa = XA PY ang 
pp =p PB 
(b) AH mixing #8 Zero. 
(c) AV mixing 18 zero. 
(d) It forms minimum Á 
39. The given graph shows the vapour pressure. 
temperature curves for some liquids. Yy 


boiling azeotrope, 


Liquids A, B, C and D respectively are 
(a) diethyl ether, acetone, ethyl alcohol, wate 
(b) acetone, ethyl alcohol, diethyl ether, wak 
(c) water, ethyl alcohol, acetone, diethyl ethe 
(d) ethyl alcohol, acetone, diethyl ether, wai 

40. Grapes placed in three beakers X, Y ant 
containing different type of solutions are sh 
in figures. 


x r 7 
If beaker X contains water, Y and Z contai 
(b) Y- hypertonic solution, Z - hypotonic solui i 


(c) Y and Z- isotonic solutions 
(d) Y and Z- hypotonic solutions. 


=> 


41. 


Vapour pressure 


%=(1) Mole fraction —> — 32" (Z) 


X, Y and Z in the above graph are 
(a) X=p,+po,Y=1,Z=0 
(b) X=p,+p.,¥=0,Z=1 
(c) X=p,xp,,Y=0,Z=1 
(d) Z=p,-po, Y=1,Z=0 


Solutions 


42. Which of the following solutions shows 

positive deviation from Raoult's law? 

(a) Acetone + Aniline 

(b) Acetone + Ethanol 

(c) Water + Nitric acid 

(d) Chloroform + Benzene 

43. Which of the following statements is correct 

about diffusion and osmosis? 

(i) In osmosis, a semipermeable membrane is 
used while diffusion is without membrane. 

Gi) In osmosis, movement of molecules occurs in 
one direction while in diffusion, movement 
occurs in all directions. 

(iii) In osmosis, only the solvent moves while in 
diffusion both solute and solvent move. 

(a) (i) and (ii) (b) (i) only 

(c) (ii) and (iii) (d) (i), (ii) and (iii) 

44. What are the conditions for an ideal solution 

which obeys Raoult's law over the entire range 

of concentration? 


(a) Ani,H = 0, AmixV = 0, Protal = PxA + Pp"%p 


Í (b) AmixH = +ve, A nixV = 0, Protal = Psa + Pap 


(e) AmixH = 0, Amiz V = +ve, Protal = Pa"%4 + Ppp 
(d) AmixH = 0, AmixV = 0, Protal = Pap 

45. Solubility of a substance is its maximum 
amount that can be dissolved in a specified 
amount of solvent. It depends upon 

(i) nature of solute 
(ii) nature of solvent 
(iii) temperature 

(iv) amount of solvent 
(a) (i), (ii) and (iii) 
(c) (i) and (iv) 


(b) (í), (iii) and (iv) 
(D (i), Gi), (iii) and (iv) 


46. 250 mL of sodium carbonate solution 


contains 2.65 g of Na COs. If 10 mL of this 


solution is diluted to 500 mL, the concentration 


of the diluted acid will be 
(a) 0.01 M (b) 0.001 M 
(c) 0.05 M (d) 0.002 M 


30% and 300 g of 20% solution by weight. Whal 


is the percentage of solute in the final solution? 


(a) 50% 
(c) 64% 


(b) 28% 
(d) 24% 


47. A solution is obtained by mixing 200 g of 
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48. What will be the molarity of 20 mL of 0.5 M 
H,S0, solution diluted to 500 mL? 
(a) 0,32 M (b) 0.03 M 
(e) 3 M (d) 0.102 M 
49. The preservation of meat by salting and 
of fruita by adding sugar protects them from 
bacterial action because 
(a) bacteria die of eating sugar or salt 
(b) due to osmosis bacteria lose water on salted 
meat or candid fruit and die 
(c) due to osmosis bacteria gain water on salted 
meat or candid fruit and die 
(d) bacteria get stuck to the salt and sugar 
layers and die. 
50. Fill in the blanks with appropriate words. 
Azeotropic mixtures boil without change in their 
Azeotropic mixtures exist in solutions 
showing or deviations. 
solutions do not form azeotropes. 
(a) colour, positive, negative, non-ideal 
(b) properties, positive, negative, ideal 
(c) boiling point, positive, negative, non-ideal 
(d) composition, positive, negative, ideal 
51. Consider the figure and mark the correct 
option. 


(a) Water will move from side (A) to side (B) if 
a pressure lower than osmotic pressure is 
applied on piston (B). 

(b) Water will move from side (B) to side (A) if 
a pressure greater than osmotic pressure is 
applied on piston (B). 

(c) Water will move from side (B) to side (A) 
if a pressure equal to osmotic pressure is 

applied on piston (B). 

(d) Water will move from side (A) to side (B) 

if pressure equal to osmotic pressure is 


applied on piston (A). 


t 52. The system that forms maximum boiling 


azeotrope is 
(a) acetone — chloroform 
(b) ethanol — acetone 
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(c) n-hexane — n-heptane 
(d) carbon disulphide — acetone 


vi f capacity 500 mL were taken. 
53. Two beakers of capacity earn 


Iled 
“B” was filled with 400 mL of 2 M solution of and mark the 
NaCl. At the same temperature both the beakers 
were placed in closed containers of same materia 


One of these beakers, labelled as “A”, w: 
with 400 mL water whereas the beaker labe! 


and same capacity as shown in figure. 


NaCl solution 


At a given temperature, which of the following 
statements is correct about the vapour pressure 


of pure water and that of NaCl solution. 


(a) Vapour pressure in container (A) is more 


than that in container (B). 


(b) Vapour pressure in container (A) is less than 


that in container (B). 


(c) Vapour pressure is equal in both the 


containers. , 
(d) Vapour pressure in container (B) is twice 
the vapour pressure in container (A). 
54. Equimolal solutions in the same solvent 
have 
(a) same elevation in boiling point and same 
depression in freezing point 
(b) different elevation in boiling point and 
different depression in freezing point 
(c) same elevation in boiling point but different 
depression freezing point 
(d) same depression in freezing point but 
different elevation in boiling point. 
55. Sprinkling of salt helps in clearing the snow 
covered roads in hills. The phenomenon involved 
in the process is 
(a) lowering in vapour pressure of snow 
(b) depression in freezing point of snow 
(c) increase in freezing point of snow 
(d) melting ofice due to increase in temperature 
by putting salt. 
56. When a gas is bubbled through water at 
298 K, a very dilute solution of gas is obtained. 
Henry’s law constant for the gas is 100 kbar. If 


a NEEESE 


erts a pressure of 1 bar, the num 
as dissolved in 1 litre of Water jg 
(b) 55.55 x 10-8 


(d) 5.55 x 10-5 


gas ex 
moles of gi 
(a) 0.0555 

(o) 55.55 x 10 
57. Study the following figure showing o; 
i k correct statement, 
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+ Read the Passage given below and 
ions from 61 to 65. 

creases with increase 
ry made a systematic 
ubility of a gas in a 
ry’s law “the mass of a 


a Partial Pressure of 2 bar, 
millimoles of the gas dissolved í 


(a) 0.55 (b) 0.87 

(c) 0.37 (d) 0.66 

65. Which of the following statements is correct? 

(a) Ky increases with increase of temperature. 

(b) Ky decreases with increase of temperature. 

(c) Ky remains constant with increase of 
temperature. 

(d) Ky first increases th 
increase of temperaturi 


the number of 
n 1 Lof water is 


Piston —} 


Flow indicator 
al = 


Semipermeable 


Solution 
membrane 


(a) The external pressure applied on the solul 
to stop osmosis is called osmotic Pres: 
(b) The external pressure applied on the sol 
to stop osmosis is called osmotic pressu 
(c) The hydrostatic pressure built up on goly 
which just stops osmosis is osmotic press 
(d) Pressure developed by solvent while soli 
flows through semipermeable memb; 


en decreases, with 
e. 


Case II : Read the Passage given below and 
answer the following questions. 

According to Raoult’s law, the partial pressure of 
two components of the solution may be given as: 
Pa = PAX, and pp = PR xp 

For an ideal solution (obeys Raoult’s law always) 
61. Henry’s law constant for the solubility of AH; = 0, AV máy = 0 

methane in benzene at 298 Kis 4.27x 10°mm Hg. an solutions do not obey Raoult’s law over entire 


e solubility of methane in benzene at 298 K. 7 
nder 760 mm Hg is man at a These are known as non- 


For non-ideal solutions, Pat Bx, 
Positive deviation = p, A > Fax, 


58. Match the column I with column 

mark the appropriate choice. 
Column I 

a a (b) 1.78 x 108 

(d) 1.78 x 10% 

62. The partial pressure of ethane over a 

saturated solution containing 6.56 x 10-2 g 


Or Pp *PEXp 
and pp > xp 
Negative deviation = p, < Pix, and pp < ph xp 


In the following questions (Q. No. 66-70), a 


(B) AH mix # 0, AV mix # 0 


(C) AH nj, < 0, AV mix < 0 of ethane is 1 bar. If the solution contains statement of assertion followed by a 
(D) AH mix > 0, AV mix > 0 5.00 x 10” g of ethane then what will be the of reason is given. Choose the correct answer 


partial pressure (in bar) of the gas? 

(b) 1.312 

(d) 5.0 

63. K (kbar) values for Ary COx®), HCHO,) 
and CH, „) are 40.39, 1.67, 1.83 x 10% and 0.413 
respectively. 

Arrange these gases in the order of their 
increasing solubility. 

(a) HCHO < CH, < CO, < Ar 

(b) HCHO < CO, < CH, < Ar 

(c) Ar < CO, < CH, < HCHO 

(d) Ar < CH, < CO, < HCHO 

64. When a gas is bubbled through water 
at 298 K, a very dilute solution of the gas 
is obtained. Henry’s law constant for the 
gas at 298 K is 150 kbar. If the gas exerts 


out of the following choices on the basis of the 

above passage. 

(a) Assertion and reason both are correct 
statements and reason is correct explanation 
for assertion. 

(b) Assertion and reason both are correct 
statements but reason is not correct 

explanation for assertion. 

(c) Assertion is correct statement but reason is 
wrong statement. 

(d) Assertion is wrong statement but reason is 
correct statement. 

66. Assertion : An ideal solution obeys Raoult’: 
law. 

Reason : In an ideal solution, solute-solute a: 
well as solvent-solvent interactions are simila 
to solute-solvent interactions. 


(a) (A) > (i), (B) > (iii), (C) > (ii), (D; 
(b) (A) > (iii), (B) > (i), (C) > (iv), (D): 
(c) (A) > (ii), (B) > (iii), (C) > (iv), (D)E 
(d) (A) > (iii), (B) > (ii), (C) > (i), (D)S 
59. A plant cell shrinks when it is kept 
(a) hypotonic solution > 
(b) hypertonic solution 
(c) isotonic solution 
(d) pure water. $ 
60. A solution containing 10.2 g glycerin 
litre is isotonic with a 2% solution of gl 
What is the molecular mass of glycerin 
(a) 91.8 g (b) 1198 g 


(c) 83.9 g (d) 890.3 g 
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mabe CBSE P 
sjon in freezing point of 
30 how 73. The depression Í! Soli Solutions 3 
r aniline sho 4 á + 
| #Z. Assertion + Acotone and ani! will bo £ (b) 0.035 K Ke) Carbon tetrachloride and chloroform mixture In the following questions (Q. No. 81-85), a 
| negative deviations i a acetone and (a) ole (d) 0.067 K is an example of positive deviations. statement of assertion followed by a statement 
z between a 32 K Å 4 Ú Æx 
| Reason : Henando at between acetone- (c) 0 0 „tion of glucose in the given Hol. Kd) All of these, of reason is given, Choose the correct answer 
aniline is stronger thé 74, Mole frac i 9. For water and nitric acid mixture which of Out of the following choices on the basis of the 
1 aniline-aniline: pa 
Dj ixtures are formed is sh (b) 1.28 x 10-4 the given graph ia correct? above passage. 
68, Assertion : Azcotropie M may have (a) 6.28 x IC (b) 0.00028 ———— (a) Assertion and reason both are correct 
only by non-ideal solutions a° | path the (c) 0.00625 j P statements and reason is correct explanation 
amount of sucrose (CyyHp, OÓ for assertion. 
(b) Assertion and reason both are correct 


statements but reason is not correct 
explanation for assertion. 
(c) Assertion is correct statement but reason is 


mole—> x, =0 wrong statement. 
at (d) Assertion is wrong statement but reason is 


fraction 
correct statement. 
81. Assertion : If red blood cells were removed 
from the body and placed in pure water, pressure 
inside the cells increases. 
Reason : The concentration of salt content in 
the cells increases. 
82. Assertion : The osmotic pressure of a 


solution obtained by mixing 100 mL of 3.4% 
solution of urea and 100 mL of 1.6% solution of 


cane sugar at 293 K is 7.46 bar. 
Reason : The total osmotic pressure will be 
equal to the sum of partial osmotic pressures. 


80. Water-HCl mixture 
83. Assertion : When a solution is separated 


components. ieni f sue 
eas instead of glucose then ; 
ta Jevation in boiling point will be high 
) eleva jon in freezing point will be h 


boiling points either greater t 
components or lesser than both the oe 
Reason : The composition of the vapour phase is 
same as that of the liquid phase of an azeotrople (q 
mS, (b) depre 
ow (c) depr Tð | 
ive'd led (d) both (a) and (b). i 4 
maximur 7 + Read the passage given below 
maximum boiling azeotropes, Case TV : Read | esnge given bel 
: 68% nitric acid and 32% water by answer the following qui ü 
Reason : 68% nitric a An ideal solution may be defined as the soli 
aw exactly over the ef 


form maximum boiling azeotrope. ay 
d AV are positive which obeys Raoult’s ve t 
n m of concentration. The solutions for y 


70. Assertion : AH mix e 
a ure is either higher or lower 


for an ideal solution. icles vapour press r 
Reason: The interactions between the particles ABW" Tah, Raoult’s law are calle 


en aia a 
of the components of an ideal solution are almos m oojaa ; 
Non-ideal solutions can show either positiy 


Case III : Read the passage given below and | stiye deviations from Raoult’s law depe 
answer the following questions from 71 to 75. on whether the A-B interactions in sdl 
Few colligative properties are : are stronger or weaker than A-A 


: The solutions which shc 


69. Assertion Á ns 
eviations from Raoult’s law are ca 


wl 


identical as between particles in the liquids. 


interactions. 


* Relative lowering of vapour pressure : á 
Depends only on molar concentration of 76. Which of the following solutions is/: 
solute (mole fraction) and independent of solution(s)? shows positive deviations 
its nature. 1 int : It is (D Bromoethane and iodoethane HI. forms minimum boiling azeotrope from the pure solvent by a semipermeable 
* Depression:in eens £ úr of (II) Acetone and chloroform III. shows negative deviations membrane, the solvent molecules pass through 
proportional tasthesmolabconters (III) Benzene and acetone . forms maximum boiling azeotrope. it from pure solvent side to the solution side. 
a) I and II (b) IT and TIT Reason : Diffusion of solvent occurs from a 
region of high concentration to a region of low 


solution. (IV) n-Heptane and n-Hexane 


* Elevation of boiling point : It is ©) Land II 
Only I an ( 
(a) ly (c) I and IV (d) III and IV concentration solution. 


proportional to the molal concentration of i 
solute. (c) II and III (d) I and IV á ` 
7 ` M ase V : Read the passage given below an M 
° Osmotic pressure : It is proportional to 77 For which of the following solution swer the following R ow sand 84. Assertion : Two solutions having same 
the molar concentration of solute. and AV „;„ is negative? k he phenomenon of the flow of solvent agha e e at a given temperature are 
Bemipermeable membrane from pure solvent to 5 anniome Sotukons: 
Reason : Osmotic pressure is not a colligative 


A solution of glucose is prepared with 0.052 g at (a) “Acetonevand aniline 


i k -1 
glucose in 80.2 g of water. (K; = 1.86 K kg mol (b) Ethyl alcohol and cyclohexane ET- olution is called osmosis, 


Sometimes a pressure is applied to stop the Property. 
85. Assertion : The preservation of meat by 


d K, = 5. m 

and K, pe K ahal ) o (c) Acetone and CS, 

3 ame of the given solution is (d) Benzene and toluene process of osmosis, this is known as osmotic 

a A : 

is cage = á ó. m 78. Which of the following is not true for po pressure. It is denoted by 7. Osmotic pressure is salting and fruits by adding sugar protects 
S À i ` ; m deviations? 4 expressed as : n = CRT. against bacterial action. 

- Boiling point for the solution will be (a) The A-B interactions in solution 4A ince, osmotic pressure depends upon the Reason: A bacterium on salted meat or candid 
(a) 373.05 K (b) 373.15 K than the A -A and B -B interactio polar concentration of solution, therefore it is a fruit loses water due to osmosis shrivels and 
colligative property. ultimately dies. 


(c) 373.02 K (d) 372.98 K (b) Py < På x4 and pp < pR xp 
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g Based MCQs 


ə Assertion & Reasonin 


For question numbers 86-100, a statement of 
answer out of the following choices. 
i both are correct 
(a) Assertion and reason 3 
is Assertion and reason both are correct eter 3 
(c) Assertion is correct statement but reason Is Wr k s 
(a) Assertion is wrong statement but reason is corre 


86. Assertion : Dilute solution of benzene and 
toluene is an ideal solution. 
Reason : Benzene and toluene form H-bonding 


with each other. 
87. Assertion : Solutions having the sare 
osmotic pressure are called isotonic solutions. 
Reason : Ca? and K* ions are responsible for 
maintaining proper osmotic pressure balance in 
the cells of organism. 
88. Assertion : Osmotic pressure is a colligative 
property. 
Reason : Osmotic pressure depends only on the 
number of particles dissolved in solution. 
89. Assertion : The pressure exerted by the 
vapour in equilibrium with a liquid at a given 
temperature is called its vapour pressure. 
Reason : If a non-volatile solute is added to a 
solvent to give a solution, the vapour pressure 
of the solution is found to be greater than the 
vapour pressure of the pure solvent. 
90. Assertion : A solution is a homogeneous 
mixture of two or more chemically non-reacting 
substances. 
Reason : Solutions can be made between any 
two states of matter. 
91. Assertion : Water boils at 373 K as the 
vapour pressure at this temperature becomes 
equal to atmospheric pressure. 
Reason : Vapour pressure of water is less than 
1.013 bar at 373 K. 
92. Assertion : The boiling point of 200 mL of 
1M urea solution is less than that of 200 mL of 
2M glucose solution. 
Reason : Elevation of boiling point is directly 
proportional to the number of species present 
in the solution. 


93. Assertion : Reverse osmosis is used in the 
desalination of sea water. 
Reason : When pressure more than osmotic 


assertion followed by € 


n 
ments and reasol : 
a ut reason is not correct eX 


statement. 
+ statement. 
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pense 
statement of reason is given. Choose: ther 
(a) : Mole fraction is very useful in relating some physical 
properties of solutions like vapour pressure and calculations 
involving gaseous mixtures. 
(b): Henty’s law states that mass of a gas dissolved 
per unit volume of a solvent is directly proportional to the 
pressure of the gas at that temperature. 
me p or m= kp. 
(b) : When acetone and chloroform are mixed together, 
drogen bond is formed between them which increases 
intermolecular interactions. Hence, A — B interactions are 
Stronger than A — A and A = B interactions. 


a 


rrect explanation for assertion, 


col : 4 
ú planation for assertion, 


pressure is applied, pure water is squeeze 
be sea water through the membran 
Camphor is used as 


4. Assertion : a £ 
ü the determination of molecular m 


naphthalene, anthracene, etc. 4 
Reason : Camphor has high molal e] ve q 
constant. i een C-CI 
95. Assertion : Solutions show deviati Kp á 

® 


. (c) : Acetone + ethyl alcohol solution shows positive 


Raoult’s law. 
deviation while acetone + chloroform shows negative 


Reason : The cause for these deviati 

in the nature of interactions at the m 
deviation. 

Other examples : Positive deviations - Acetone + ethyl alcohol, 

acetone + benzene, water + ethyl alcohol 


Negative deviations - Nitric acid + water, benzene + 
chloroform 


level. 
96. Assertion : One molal aqueous soluti 


urea contains 60 g of urea in 1 kg of w: 


97. Assertion : When a concentrate (c) : Mole fraction of P = Fyr 


is diluted by adding more water, the 
of moles of solute in the solution 


unchanged. 


R 2 
ole fraction of Q = —=0.,4 
1 Q 3+2 


Protal = Pp + Pq = PpXp + POX g 
= 80 x 0.6 + 60 x 0.4 = 72 torr 


(a) : Both NaCl and KCI have different molecular masses. 
10 _1 


(c) : No. of moles of urea = ==- 
60 6 


in litres. 
98. Assertion : The molality of the 
does not change with change in tempera 


eight of solute, X = 6 g 


No, of moles of X = < 


or isotonic solutions, n; = Nn, 


vapour pressure of the solution may i aie. op M =36 g mol”! 
M 


Le., p, > p°. 
Reason : In the presence of a more volat 
solute, only the solute will form the vapol 
solvent will not. 4 
100.Assertion : Elevation in boiling p 
depression in freezing point are collig 
Properties, i 

Reason : All colligative properties ar 
the calculation of molecular masses. ` 


(b): (A) — (ii), (B) — (iii), (©) —> (iv), (D) > (i) 

(a) : Since the new interactions (A — B) are stronger than 

(A — A) and (B — B) interactions, the solution shows 
egative deviation, /.e., less vapour pressure and hence 


higher boiling point. 
10. (a): Higher the value of Ky, lower is its solubility of gas 


'e ust In the liquid. 


water. 

13. (a): At high altitude the partial pressure of oxygen is less 
than that at the ground level. This leads to low concentration 
of oxygen in the blood and tissues of people living at high 


altitudes and climbers. 
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p ANSWERS ON 


11. (d): Vapour pressure of a solution contzini 
volatile solute is less than that of the pure so! 
decrease in vapour pressure depends upon the qua: 
non-volatile solute present in it. Hence, vapour pressure of 
A> CB. 

12. (a): Reverse osmosis is used for desalination of sea 


ritity of 


15. (b): (A) > (fv), (B) > (i), (O — (17), (D) > (i) 
16. (b): The solubility of gas in a liquid increases with 
increase in pressure and is directly proportional to the 
pressure of the gas. 
17. (b): H,0 (43%) and HI (57%) make maximum boiling 
azeotropic mixture on boiling at 400 K. 
18. (d): PQ corresponds to increase in vepour pressure of 
solvent with temperature and XY corresponds to increase 
in vapour pressure of solution with temperature. AT is the 
elevation in boiling point of a solution. 
19. (d): Both statements (b) and (c) are correct. 
20. (b): Osmotic pressure has an advantage over other 
methods since osmotic pressure is measured at room 
temperature and many proteins and polymers decompose 
on boiling. 
21. (d): It is capillary action. 
22. (c) > CH;COCH; + CHC; is an example of solution 
showing negative deviation from Raoult’s law since A — B 
attractions (acetone + chloroform) are more than A — A 
(acetone — acetone) and B — B (chloroform — chloroform) 


attractions. 
23. (a): Molarity is defined as the number of moles of solute 
dissolved in one litre of solution. Since volume changes with 
change in temperature, the molarity also changes. Other 
terms involve mass which does not change with temperature. 
24. (d): (A) > (iii), (B) > (i), (Q) = (iv), (D) > (ii) 
25. (c) : With different solvents, the colligative properties 


change. 
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26. (a) :Mass of solution = Mass of CyH5 + Mass 
= 22 + 122 = 144 9 


122 aen 
Mass % of CCl = ggg X 100 = 84.7 


27. (b): p = Ky 
lower is the solubility of the gas in the liquid. 


28. (a): Due to osmosis water moves into the tissues 
intercellular spaces causing retention of water. 

Pi P 
29. (a): ~———=— 
P, ü 


* 


= A M 
2-1 M Me Ð 
2 M m 


200x2 
= M=5 = 


20 
30. (d) 
31. (b): Mass of solution = 100 g 
Mass of glucose = 10 g, Mass of water = 909 


=20 


10 
No. of moles of glucose = ioe 0.0555 mol 


90 
No. of moles of water = 1 =5 mol 


” No. of moles of solute _ 0.0555 mol =0.617m 
Molality = ass ofsolventinkg 0.090 ke 
32. (c) : When acetone and chloroform are mixed together, 
hydrogen bonds are formed between them which increases 
intermolecular interactions hence, decreases the vapour 
pressure showing negative deviation. 
Ky xWg 
33. (b): AT; Six, 
Ks x5 
342 x 0.095 
(95 g of water = 0.095 kg) 
Kp x5 
180x 0.095 
x 342x 0.095 
Kyx5 


For cane sugar solution, 2.15K = 


For glucose solution, AT, = 


AT, _ _Kjx5S 
2.15 ` 180x0.095 


AT; =? 9 15=4.085K 
180 
Freezing point of glucose solution = 273.15 — 4,085 


= 269.07 K 
34. (c) 
35. (d): No. of moles of HS = 0.195 
No. of moles of H,O = a =55.55 
: 0.195 
Mole fraction of HS = —— 2 — = 
l. 0.195-+55.55 ` 0.9035 


of CCl, 


x. Higher the value of Ky at a given pressure, 


and 


0.1 x 10 = M, x 500 = M, = 0.002 M 
47. (d): Solute in 200 g of 30% solution = 6019 
Solute in 300 g of 20% solution = 60 g 

Total grams of solute = 120 g 

Total grams of solution = 200 + 300 = 500 g 


% of solute in the final solution = = x 100 = 247 
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48. (b): V; = 30 mL, M; = 0.5 M, V,= 500 mL, M, = ? 


0.987 bar 


at STP = 
Pressure at RAT 


According to Heniy’s i 
mus _ 0987 _ 282 bar MV, = MV, Xo, = 
or MEG, g 0.0035 
11,8 Á 0.5 x 30 = M, x 500 of M, = 0.03 M 
y with temperature, A plar > Cae 62. 
36. (c) : Solubility changes » in tempate nian 49. (b): The bacteria on salted meat or candid fruit loss 
hypertonic solution. 9 ol Water through osmosis, shrink and die, 


shrinks in c 
pressure is a colligative property. 


a 
37. (9: ` m+n 
38. (d): Azeotropes are formed by the solutions whi 


deviations from ideal behaviour. K 
39. (a): The vapour pressure increases with incr 
intermolecular forces. When the forces are weak, th 
has high volatility and maximum vapour pressure. D 
s highest vapour pressure while water has à 


50, (d) 

51. (b): Reverse osmosis will occur. 

52. (a): Due to stronger intermolecular interactions in 
acetone and chloroform lesser number of molecules vaporise 
Tesulting in low vapour pressure and high boiling point. 

53. (a): When a non-volalite solute (NaCl) is dissolved in a 
liquid, its vapour pressure decreases. 

54. (a): Equimolal solutions show same colligative 
[properties í.e., equal elevation in boiling point and equal 
depression in freezing point. 

5. (b): When salt is spread over snow, snow starts melting 
from the surface because of depression in freezing point and 
helps in clearing the roads. 


ether ha: 
vapour pressure. 
40. (a): n hypotonic solution, the water is drawn inal ad 
grape swells while in hypertonic solution the water is dr 


out and the grape shrinks. t 


6. (b): p = Ky x x 

1 75 

= =1x10 
ae á 100x10? 
SS 
7 smar ` Total moles 
x,=0 Mole fraction —> el = 

a ——=55.55 (-- 1L=10009) 


42. (b): Acetone + ethanol is an example of s 18 


showing positive deviation from Raoult's law. Since ac x 2 
ethanol attractions are weaker than acetone-aceton 75555 (55.55 >>> x) 
ethanol-ethanol attractions. ii- ES V 


43. (d): All the statements are correct regarding dil 
between osmosis and diffusion. 4 
44. (a): For an ideal solution AH and AV for mi 
be zero. Props) = PA + Pg and A — A, B — B an 
interactions are nearly same. i 
45. (d): Solubility depends on all the given factor 


46. (d): Molarity of NaCO; solution 


57. (a) : The external pressure which must be applied on the 

Solution in order to stop the flow of solvent to the solution 

through semipermeable membrane is called osmotic pressure. 
58. (b): (A) — (iii), (B) — (i), (C) — (iv), (D) > (ii) 

59. (b): Hypertonic solution has high osmotic pressure. 
When a plant cell is placed in hypertonic solution water will 
diffuse out of the cell resulting in shrinking of the cell. 


= 2.65 1000 _ 9 1 m 60. (a) : 7glycerine = glucose 
106 250 n m 
10 mL of this solution is diluted to 500 mL. Re me 
MV, = MV, 10.2 1 _ 2 „1000 
M “1 180 100 


61. (b) : Ky = 4.27 x 10° mm Hg 
p = 760 mm Hg 


49 According to Henry's law, p = Ky x Xen, 


È m= 10.2218 =91.8g (Density of water = 1 g/cm?) 


35 


=1.78x10% 


27 10° 
(a) + According to Henrys lav, m = K,7p 


6.56% 10? = Ky xt 
Ky = 6.56 z 107? 
For another case, 5 x 10? = 6,56 x 10? x p 


5x10? 


eeir =0.762 bar 


63. (c) : Higher the value of Ky at 2 given pressure, the 
lower is the solubility of the gas. 
64. (c) : The mole fraction of the gas in solut 


— So A 
Ky 150x10 


If n is the number of moles of gas in a solution of 1 L of 
water containing 55.5 mol then 


am n 
n+55.5 
In + 55.5 = 55.5, as n is very small] 
n= Baao =0.37 millimoles 


65. (a): Ky increases with inaezse of temperare. 

66. (a) 

67. (a) 

68. (b): Non-ideal solutions with positive deviation i.e., 
having more vapour pressure than expected, boil at lower 
temperature while those with negative deviation boil at 
higher temperature than those of the components. 


69. (b) 
70. (d) : For ideal solution, AH; = 0, AV, = 0 
71. (b): m= 2.052 1000 _ 9 0036 

180 80.2 


72. (c) : AT, = K, x m = 5.2 x 0.0036 = 0.0187 K 
Tp = 373 + 0.0187 = 373.0187 K = 373.02 K 
73. (d): AT;= K;x m = 1.86 x 0.0036 = 0.067 K 
74. (a): Moles of glucose =M =0.00028 
Moles of water = = = 4.455 
0.00028 
4.45+0.00028 
75. (c) : Depression in freezing point or elevation in boi 
point is proportional to molarity which is proportion: 
number of moles. 


Mole fraction of glucose = = 6.28 x 1C 


36 
f si 
For same amount, higher the molar mass 0! 


will be number of moles. Hence, 


property. i 
76. (d) : Il represents negative 


positive deviations. 


deviations and I 


deviations from Raoult’s law 
and AVpix is negative. 
78. (b): For positive deviations P4 > 


79. (b): Water and nitric a 
deviations from Raoult's law, hence 


Pa < Pá Xq and Pp < PBXs 
80. (d): Water-HCI mixture shows negati 
Raoult's law and solutions showing nega 
ideal behaviour form maximum boiling azeotrope. 
81. (c) : If the red blood cells are 
pressure inside the cells increases as tl 
and the cell swells. 
82. (a) : Osmotic pressure of urea 
wg = 3.4 g, V = 200 ml = 0.2 L T= 293 K 
Mg = 60, R = 0.083 L bar mol! K7 
= wgRT _ 3.4.x 0.083 X293 = 6.89 bar 
MV 60x0.2 
Osmotic pressure of cane sugar 
_ YBRT _ 1.6X0.083X293 _ „ 57 bar 
MV 342xX 0.2 
n = 6.89 + 0.57 = 7.46 bar 
83. (b) 
84. (c) : Osmotic pressure is a colligative property. 
85. (a) 
86. (c) : Benzene and toluene do not form H-bonding with 
each other. 
87. (c) : Sodium ion, Nat and potassium ion, K* are 
responsible for maintaining proper osmotic pressure balance 
inside and outside of the cells of organisms. 
88. (a): A colligative property of a solution is one that 
depends only on the number of particles of the solute 
dissolved in it, rather than on the nature of the solute. 


89. (c) : The vapour pressure of solution is found to be lower 
than the vapour pressure of pure solvent. In the solution, the 
surface has both solute and solvent molecules, thereby the 
number of solvent molecules gets reduced at the surface, 


OOO 


olute lower 
ower will be the colligative 


I represents 


i tive 
il represents nega! 
: Acetone and aniline mixture ri 
a hence for this mixture, AH mix 


> p} x4 and Pp > PEXB 
cid mixture shows negative 
ive deviations from 


tive deviations from 


placed in pure water, 
he water is drawn in 


umber of solvent molecules escapin fr 
pondingly reduced and this results th 
ure of the solvent. 


consequently, the nu 
the surface is corres! 


decrease in vapour pressu 
homogeneous mixture consists of a sik 


b): A h u Ú [ 
ao, 1 Dh has properties that may differ from thogg 
the individual components j.e., solute and solvent. 
91. (c) : At 373 K (100°C), the vapour pressure of wat 


qual to 1 atmospheric pressure which is 1.013 bar, 
e 


92. (a) 
93. (a): If a p! 
applied to the sol 
solution to the sol t 
and this phenomenon Is 
94. (c) : Camphor has high molal depression constant) 
95. (a): On mixing two dissimilar substances, their m 
environment changes. Suppose the two components ti 
mixed to form a non-ideal solution are A and B. . 
When A —B interactions < A =A or B = B interactio 
is a positive deviation from Raoult’s law. K 
When A —B interaction > A — A or B = B interactions th 
is a negative deviation from Raoult's law. 4 
96. (a): Molecular weight of urea (NH CONH) i 
= 144+24+12+16+ 14+] 
Weight 60 4 
Number of moles = em pa 
Molecular weight 60 


ressure larger than the osmotic press, 
lution side, the pure solvent flows outo 
Ivent through semi-permeable memi 
called reverse osmosis. 


No. of moles of solute _ 1 mol ain 
m= oe = 

Mass of solvent in kg _— 1 kg k 
97. (b): Moles of solute are equal to product of mol 
and volume (i.e., Mol L”! x L = Mol) and when we addi 
solvent, the volume increases but the molarity decre 
correspondingly so that their product /.e., the total nun 
of moles remains constant. 3 
98. (b): Molality does not depend upon volume thusyi 
not depend on temperature. F 


the number of solute particles in a solution irrespe 
their nature. But all colligative properties are not 
mass determination for every substance, as some: 
low precision, or require excessive heating or cooling 


Recap Notes 


The p-Block Elements 
(Group 15 to 18) 


Elements in which the last electron enters 
any one of the three p-orbitals of their 
respective outermost shell are called p-block 
elements. 


GROUP 15 ELEMENTS (NITROGEN FAMILY) 


phosphorus (white, red, 
scarlet, violet, a- black, 
P-black), arsenic (grey, 
yellow, black), antimony 
(metallic, yellow, erplosive) 


Nitrogen (u and e 


Group 15 elements are collectively called 
pnictogens. 

. 
e General characteristics : 


Electronic ns?np? ] 
configuration 
Elements 7N, 15P, 33AS, 51Sb, g3Bi, 
| 115Mc 
Physical state N, (unreactive gas), P, 


(solid non-metal), As, and 
Sb, (Solid metalloids), 
Bi (metal) 

Increase down the group, 
smaller than that of 
group 14 elements due to 
increased nuclear charge. 
M.pt. increases from N 
to As and then decreases 
whereas b.pt. increases 
from N to Sb and decreases 
very slightly. 
Decreases regularly down 
the group due to increase 
in size. 


and metallic 
character 


Atomic radii 


Melting and 


boiling points 


Ionisation 
enthalpy 


JEN tronegativity| Decreases down the group. 


Chemical properties : 
> Stability of +3 oxidation state increases 
and that of +5 decreases down the group 
due to inert pair effect. 
> Halides : All the elements form trihalides 
of the type MX, and except nitrogen, all 
form pentahalides of the type MX;. 
— Stability : NF, > NCl, > NBr, 
- Lewis acid strength : PCl, > AsCl; > 
SbCl, and PF, > PBr, > Pl, 
— Lewis base strength : NI, > NBr > NCl„ 
>NE3 
- Bond angle : PF, < PCl; < PBr < Pl, 
(increasing b.p. — b.p. repulsions) 
> Hydrides: All the elements form hydrides 
of the type MH, which are covalent and 
pyramidal in shape. Their general trends are : 


+ Ease of formation Mar A ` 
` Stability = ‘Reducing 
+ Basic character á „ 
+ Solubility PH character 
+ Bondangle ones 
+ Strengthof MEH | ASHS nature 
bond 
« Dipolemoment | BH | ` Bee ` : 
Decomposition | pi, W ne 
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38 Á ú sompounds : 
i erties and uses of some important COT The p Block Elements (Group 15 to 18) 
e Preparation, peepi S [Properties R | Used in man * Chemical properties: 
F. eats yLigN a erties : 
| [Compound Preparation os Natl opi» Ny E> 2s of tilt > Stability of -2 oxidation state decreases 
Na NH, 'aNO, min, down the group, stability of +4 oxidation 
state increases and that of +6 oxidation 
state decreases down the group due to inert 
Nen pair effect. 
> Hydrides + All the elements form stable 
hydrides of the type HM. Their general 
trends are: 
———— = - Boiling point : H,O > H„Te > H„Se = 
1 — (NH,),CC + HOn == N Hatay) + OH tog) i aid tes 
V § VH, + 2H,0 > (NH) ‘ae i — il 
INH, NONB LIO ZnSO ging) + 2NH,OH øg) R - Volatility ; HS > H,Se > H„Te > H,0 
= 2NH;, + H3 2 ( - 1 
2NH,CI + Ca(OH), —> 2NH; Zi OFT ag NUS toa) Bond angle : H,O > H,8 > Meee 
+ 2H,0 + CaCl, FeClajoq) + NH,OH (aq) —? - Acidic character : H,O < H,9 < H4 X 
(NH,),S0, + 2NaOH —> R Fe,0, . H20) + NH4Clagy + H20 < H,S < Hase 
Ú + 2H,0 + Na,SO, (brown ppt.) 2+ Reduci: i 
AN Haber's process E | Cult, + 4NH 39) — eevee À neni Power gaa o 
: K . (deep blue) 4 > 
BBE Nog) + Sag) S= INH ics Cee ee gC > Halides : All elements form halides of the 
= — 46.1 kJ/mol ) aq) a 
AH} = — 46.1 kd/m| K ea 9 ESA type EX,, EX, and EX„. 
AgCl,) + 2NHyqq) —> [AB(NH3)2]Cl ag) > Oxides: 
(white ppt.) ole — Simple oxides MgO, Al,O, ] 
INO, NaNO, + H,SO, —> NaHSO, HNO309) + H200) i le a fertilizers, Mixed oxides | Pb,0,, Fe,0, | 
3 il rut K 
+HNO, | 3Cu+8HNO,(dilute 37 | explosives, | Acidic oxides SO», Cl,07, CO, N2Os | 
Ostwald's Process : BIN ENNE 
stwald's ss: _ 
| Cu + 4HNO,(conc.) —> Cu(NO3)2 Basic oxides Na,O, CaO, BaO 
Pe Sá Ú +2NO, + 2H„O Amphoteric oxides | Al,O„ 
ANH; +502 Soop > 2 | 4Zn + 10HNOy(dilute) ee ð Neutral oxides __ |CO, NO, N„O 
'3⁄2 M 
2NO + 0, F 2N0, Zn + 4HNO,(conc.) —> Zn(NO,)2 Dioxygen (O,) : 
VO, + H,O —> 2HNO, + NO + 2H,0 + 2NO, > Preparation : 
3NO, + Hy 3 10HNO, —> 2HIO, + 10NO, a 
Hoon Øo L+ 3 ory 4H,0 2KCIO, Ta’ 2KCI + 30, 
` C + 4HNO, —> CO, + 2H,0 + 4NO, 2Ag,0,,. —*> 4Ag,, +0. 
o S, + 48HNO, —> 8H,SO, + 48NO, Oe ee ae 
+ 1GH,0 2Pb,0 44) => 6PbO „y + Ong) 
—>4H,PO,+20NO,+4H,O 
P¢+ BNO}? EPO MNO H 2Hg0,) —> 2Hey + Oo) 
NO, +3Fe*+4H*—>NO+3Fe*+2H,O 2PbOx,) —> 2PbO, „ + O. 
[Fe(H,O),]2* + NO —> 24s) (s) + O20) 
[Fe(H,O),(NO)]* + H,O 2H 02(aq) —> 2H20y + On) 
(brown) > Properties: 
- Dioxygen is colourless and odourless 
GROUP 16 ELEMENTS (OXYGEN FAMILY) [Atomic radi gas,soluble in water and paramagnetic 
e Group 16 elements are collectively called Tonisation in nature, Á ` 
chalcogens. enthalpy - Dioxygen directly reacts with most of 
mR — the metals (except noble metals like Au, 
* General characteristics : Electronegativity | Decreases down the Pt), non-metals (except noble gases). 
Electronic ns?npt [Electron gain | Increases from $ 2Ca + O, —> 2Ca0 (Basic oxide) 
configuration enthalpy ` sulphur and 7 4AI + 30, —> 2A1,0,  (Amphoteric oxide) 
| Elements 8O0,169,3458,52Te,g4P 0, 715 LV H Ser oABOR: P, +50, — P,0,, (Acidic oxide) 
Melting and Increase down the g C+0. co. (Acidic oxide) 
Physical state |O, (gas), S, (solid non-| |boiling points | upto Te and then decree 2ZnS + 30, —> 2ZnO + 280, (Roasting) 
and metallic metal), Se and Te (solid | Allotropy All elements show CH, +20. 25 CO, + 2H,0 A (Combustion) 
| characters metalloid), Po (radioacti L allotropy ARRA BENS 


CE | 
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290, +0, n, 290, (Catalytic oxidation) 
4HCI + Ø, “Ls 201, 4 2H,0 


b Ussi (Catalytic oxidation) 


welding of metals. 
- pana dioxygen is used as a rocket 
el. 


Ozone (O„) : 


> Preparation : 30, Ætcncdscharpe _ 20. 
> Properties : It is a pale blue gas, dark 
blue liquid and violet black solid. 
> Oxidising action: 
Oz — 0, + [0] 
PbS + 40, —> PbSO, + 40, 
ag + HaOr, + Ong — 20H a, + lyp + Oz, 
a for estimation of O, by reacting L with 
ypo.) 
> Reducing action : 
H,0, + O, —> H,0 + 20, 
BaO, + O3 —> BaO + 20, 
> Structure: 
sA 
Fd So 29” *% 
Oxidation state of O is +1 and -1. 
> Uses: 
- Used for bleaching ivory, flour, delicate 
fabrics, etc. 
- As germicide and disinfectant for 


Allotropes of sulphur : 
> Rhombic sulphur (a-sulphur) :Ithas Sg 
molecules, yellow in colour, m.pt. 385.8 K, 
specific gravity 2.06 g cm™, insoluble in 
water, soluble in CS. 
> Monoclinic sulphur (f-sulphur) : It has 
Sg molecules, colourless, needle-shaped 
crystals, m.pt. 393 K, specific gravity 
1.98 g cm’, soluble in CS. 
Sulphur dioxide (SO,) : 
> Preparation: 
- By heating sulphur in air : 
S+0,-4> SO, 
- Lab method : By heating Cu with conc 
H,SO,. 
Cu + 2H,SO, —> CuSO, + SO, + 2H,0 
It is also prepared by treating a sulphit 
with dilute H,SO,. 
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Fy facture of sulph 
y- + Ozi: z the manufac phurie. 
SOfeq) + 2H (ag) HzO + SO) sn phites and hydrogen sulphide, | 
> Properties : x As a disinfectant, fumigant 
- As reducing agent: -AF 


SO, + Clg + 2H„O —> H50; + 2HCI 
2KMnO, + 5SO, + 2H,0 —> KSO; 
+2MnSO,+2H,SO,; o 
- As oxidising agent : 
2H2S + SO, —> 2H,0 + 3S Å 
= Bleaching action Its bleaching 
action is due to reduction and is 
temporary. 
SO, + 2H,O —> H,SO, + 2(H] 
Coloured matter + [H] —> Colourless 


matter o 
I 
5 2 
> Structure : SO, is a gas having sp rat 
hybridisation and V-shape. 
en <> ð i 
OAS” O Oe 


e Sulphuric acid (H,SO,) : 
> Preparation (Contact process) : 


Cooling “Arsenic Testing 

so. 

S [Burner | G? pag Purifier Box 
Impure SO, Pure 


preservati 


_ For bleaching delicate articles, 


Oxoacids of sulphur : 


s 
H07N0 
HO 


H,S0, 
Sulphurous acid 


H,8,0, 


Peroxodisulphuric acid 


11,80, 
Sulphuric acid 


Pyrosulphuric acid (OJ 


Cone: HS0, 


H,O Absorption 
2H,SO, ——H,;S,0; Tower 


$0; 


Catalytic 


[Uses 


Converter 
Oleum 
Structure Properties 
—— NOH 3 NaHSO, + H,O 
P Mt Na 50, + 2,0 
22 > ZnSO; + H, 
[Ecto 
P— —50,+ H,O 
Nes, 13,50, + HS 
ulphuric acid Sulphate ion 20g pks: 
sites z BC > BasO, + 2HCI 
K, [Fe(CN),] 


E KS 


(NH,),SO, + COT 


O, + FeSO, + 


It is used ad 3 


dehydrating: 
agent and for tht 


drugs, explos 
volatile acids, é 


GROUP 17 ELEMENTS (HALOGEN FAMILY) 


e Group 17 elements are collectively called 
halogens. 


Elements 


11718 


9E 17Cl, 35Br, 53: 


e General characteristics : Sæ and 

sical sta 
Electronic ns?np® sá 
configuration 


ite 


F, (pale yellow gas); 
Cl, (greenish yell 


Br; (reddish brown 
I, (purple solid) 


SY ae 


The p-Block Elements (Group 15 to 18) 


Increase down the group | 
Very high and decreases 
down the group 
Decreases down the 
group 

Cl>F>Br>I 


Electronegativity 


Electron gain 
enthalpy 


Melting and 
boiling points 
Bond energy Clg > Bry > Fy > I. 
Heat of hydration |F > CI > BrP 
e Chemical properties: 
> F shows only~1 oxidation state while 
other elements show -1, +1, +3, +5 and +7 
oxidation states, 
> General trends : 
- Reactivity : F, > Cl, > Bry > I, 
- Boiling points: HF > HI > HBr > HCl 
- Melting points: HI > HF > HBr > HCI 
~ Bond lengths : HI > HBr > HCl> HF 
- Bond dissociation enthalpy : 


Increase down the group 


HF > HCl > HBr > HI 

- Acidic strength : HI > HBr > HCl > 
HF 

~ Thermal stability : HF > HC] > HBr 
>HI 

- Reducing power : HI > HBr > HCl > 
HF 


> Oxides: 

- Fluorine forms two oxides OF, and O,F, 
called oxygen fluorides, other halogens 
form oxides in which oxidation states 
of these halogens range from +1 to +7. 

- The higher oxides of halogens are more 
stable than the lower ones. 

> Metal halides : 

- Ionic character : MF > MCI > MBr 

>MI 

- For metals exhibiting more than one 
oxidation states, the halides in higher 
oxidation states will be more covalent 
than the one in lower oxidation states. 


e Chlorine (Cl,) : 
> Preparation: 
PbO, + 4HCI —> PbCl, + 2H,0 + Cl, 


ae 


41 
2KMnQ, + 16HCI —> ZKCI + 2MnCl, 
+8) 
MnO, + AHCI —> MnCl, + ap eo.” 

Manufacture: 

- Deacon’s process ; By oxidation of 
hydrogen chloride gas by atmospheric 
oxygen in the presence of CuCl, at 723 K. 
4HCI + 0, “5 201, + 9,0 

- Electrolytic Process 
electrolysis of brine solution. 

- Down’s process : Obtained as by- 
product during manufacture of sodium 
by electrolysis of fused NaCl. 

> Properties : It isa yellowish green gas, 
Poisonous in nature, soluble in water. Its 
aqueous solution is known as chlorine 
water. 
- Bleaching action and oxidising 
property : 
Cl, + H,O —> HOC] + HCI 
HOCI — HCI + [O] 
Coloured matter + [0] —> Colourless 
matter 
The bleaching action of chlorine is 
Permanent and is due to its oxidising 
nature. 
- Action of hydrogen : 
Ha + Cl eatea? ZECI 
~ Displacement reactions: 
2KBr + Cl, —> 2KCl + Bro 
2K] + Clo —> 2KC1 +1, 
- Action of NaOH: 
2Na0H + Cl, —> NaCl + NaOCl + H0 
(cold and dil.) 
6NaOH + 3Cl, —> 5NaCl+NaClO,+3H,0 
(hot and conc.) 
- Addition reactions : 
SO, + Cl, —> SO0,Cl, 
CO + Cl, —> COC], 
> Uses : It is used as a bleaching agent, 
disinfectant and in the manufacture of 
CHCl;, CCl, DDT, bleaching powder, 


v 


By the 


poisonous gas phosgene (COCl,„, 
tear gas (CCl,NO,) and mustard gas 
(CIC,H,SC,H,Cl). 
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42 
e Hydro: 


chloric acid (HED = ay 


ly liquifiable, 


and pungent smelling F 
luble in v 
NH; + HCI =a NILO! 
'O, + 2HC! > 2 
ip a er z of cone. H 
3 parts of cone. HCI and 1 par te an 
Jissolving noble metals e£ BOI | 


C.£-r 
Ë TE} NO + 2H2O 
lag earl’ NOA da? NP JANO + 8H„O 
3Pt + 16H° + 4NO; + 180 


vater. 


al + H,0 + CO2 
1,0 + S02 


823K. 


NaHSO, + NaCl => 
NaSO; + HCI 


NO; is used for 


y — 3PtCle 


ds of halogens 


e Oxyacids of halogens : - = 
| Variation of gener ss R. Perhalic acid 
R ids alic 
Halogen Hypókaloðs acids ae (O.S. of eee 2 Mo. 
Sia 3 +1) halogen = +3) halogen = +5) | halog 
ogen = = 
E = = 7 HCIO 
[a |HCIO [HCI0, HCIO; a 
[B |HBrO = HBrOs 4 
Tr 
Ír |HIO |- HIO; HIO, 
increases (+1, +3, +5, +7) —> 


—— Oxidation number of the central atom 
—— Thermal stability increases — 


— Covalent character of X—O bond increases——> 


Oxidising power decreases —> 


— Acidity increases—~ 


——Flectronegativity of the central atom remains the same —— 


«< Electronegativity decreases — 


__ & Thermal stability decreases — 


>» Structures: 


e Interhalogens compounds : Halogens 
combine amongst themselves to form a = Hybridi- 
number of interhalogens of the type XX’, Type. sation 


XX’,, XX’, and XX’, where X is a larger 
size halogen (more electropositive) and X’ is 
smaller size halogen. 


The p-Block Elements (Group 15 to 18) 
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3,43 Í 
XX; spd? | Pentagonal Ke + 2p, BEI 
1:5) 
Xe + 3F, 
0:20 


» Xenon-oxygen compounds: 


XeF, 


bipyramidal 6 
TNE ea 7 har 


Ker, 


Group 18 Elements (Noble Gases) 
Íe These are monoatomic gases and are also 


e General characteristics : 


6keF , + 12H,0 —> 4Xe + 2X60, + AHF 
+30, 

KeF, + 3H,O —> XeO, + 6H 

XeF, + HO —> XeOP, + ZHP 


known as rare gases or aerogens. 


Electronic ns?np® XeF, + 2H,O —> Xe0,F, + 4HF 
configuration + Structures of some compounds of xenon: 
Elements He, Ne, 1sAr, Kr, Xe, F Fes 

seRn, 1180g sE 
Physical state | Gases : xe Í 


Atomic radii Increase down the group. 


> Preparation : 
Cl, + F, “75 2CIF; I, + 3Cl, — 21Cl, 


(equal volume) (excess) 


Cl, + 3F S CIF: Bry +3F, —> 2BrF; 
(excess) 
I, + Cl, — 2ICI; Bry + 5F, —> 2BrF, 


(equimolar) 


(excess) 


N 
xZ 


Electron gain |Positive 
enthalpy 
Melting and|Very low due to weak 


boiling points | dispersion forces 


Chemical properties : Noble gases are 
least reactive due to high ionization enthalpy 
and more positive electron gain enthalpy. 
> Xenon-fluorine compounds: 

(Se, +B MEIE > Ker, 


(excess) 


Uses : 


To lift — To create — Inthe 
weather advertising. an inert and flash bulbs treatme 
balloons — For filling atmosphere. | approach for high speed | cancer. 
and air sodium — Ingeiger lights in photography. |_ In X-ra 
ships. vapour counters. airports. — Krypton and photog 
As R -| lamps. — To datethe |— In high xenon are for the 
breathing — Inbecon age ofrocks. | efficiency more efficient | detect 
mixture. light. miners’cap | than argon of flay 
For inflating lamps. in gas filled metal 
the tyres of lamps. other 
aeroplanes. V 


tions (MCQs) 


de: 
w B) © D) 
i) Gv) (ii) 


=) Multiple Choice Ques 


ieee cult he 
1. The decreasing order of boiling points of th 


following hydrides is . (a) (iii) i iv 5 
(a) H,O > SbH, > AsH; > PH; > NH; w (v) Gv) ` 5 
y $ n i 
(b) H30 > NH; > SbH; > AsH; > PHa o tð ci ü n 
By d) Gi Gv 
(c) H,O > SbH, > NH; > AsH; > PH; ( astra 
(d) H,O > PH; > AsH; > SbH; > NH3 6. XeOF, has the following = 
2. Fluorine is the best oxidising agent because F Á 9 
; X 
it has (a) y= ( a e 
(a) highest electron affinity Øl B 
i i ial 
(b) highest reduction potentia. 4 
(c) highest oxidation potential Å Q ð Sxl 
(d) lowest electron affinity. (c PN Ë Í 


3. A gas (X) is obtained when copper reacts 
with dilute HNO . The gas thus formed reacts 
with oxygen to give brown fumes of (Y). (Y) when 
dissolved in water gives an important acid (Z) 
and the gas (X). X, Y and Z respectively are 
(a) NO; NO,; HNO; 
(b) NO»; NO ; HNO, 
(c) N20 ; NO ; HNO, 
(d) NO ; N20 ; HNO; 
4. Nitrogen forms stable N, molecule but 
phosphorus is converted to P, from P, because 
(a) pn -pn bonding is strong in phosphorus 
(b) pr -pr bonding is weak in phosphorus 
(c) triple bond is present in phosphorus 


3 HE (E = O, S, Se, Te and Po) ? 


(a) H,Se < H,Te < H,Po < H,O <H,S 
(b) H,S < H20 < H,Se < H,Te < H,Po 
(c) H0 < HS < H,Se < H,Te < H,Po 
(d) H,Po < H,Te < H,Se < HS < H,0 


elements because 
more stable 
group 15 elements 


group 15 elements have triple bond 


Which is the correct thermal stability or 


8. Group 16 elements have lower value off 
jonisation enthalpy as compared to group 


(a) half filled p-orbitals in group 15 element 
(b) group 16 elements have smaller size 


(c) group 16 elements contain double bondy 


The p-Block Elements (Group 15 to 18) 


10. Which 
statement? 
Ozone is a paramagnetic gas, 

The two oxygen-oxygen bond length in ozone 
are identical, 

O; molecule is bent shape. 

Ozone is violet-black in solid state, 
Oganesson has been synthetically produced 
by collision of 


45 
of the following is the wrong 


(d) On hydrolysis it gives Xe, HF and Oz 


17. Which of the following is correct representation 
of reaction of acidified permanganate solution 
with sulphur dioxide? 


(a) 2Mn0, +5S0,+2H,0-580,2-+2Mn?+44* 
(b) MnO, + SO, + 2H,0 > S + Mn% + 4H 
(c) 2MnO; +580, + 2H,0 — 4807 + S + 2Mn 
+4H* 
(d) 3MnO, + 230, + 2H,O — 2S + 3Mn% + 4H* 
18. Which of the following statements is not 
correct for SO, gas? 
(a) It acts as bleaching agent in moist conditions. 
(b) Its dilute solution is used as disinfectant. 
(c) Its molecules have linear geometry. 
(d) Acidified KMnO, is decolourised when SO, is 
passed through it. 
19. Name of the synthetic radioactive element of 
group 16 having atomic number 116 is 
(a) Livermorium (b) Tennessine 
: (c) Nihonium (d) Moscovium. 
a dehydrating agent 20. Which of the following compounds will not 
a sulphonating agent. give ammonia on heating? 
. The correct order of increasing electron (a) (NH,),SO, (b) (NH,),CO, 
‘ity of halogens is (c) NENO, (d!) NH,Cl 
I<Br<Cl 21. Which of the following is used to prepare Cl 
Cl<Br<I gas at room temperature from concentrated HCl? 


. Fill in the blanks. (a) MnO, (b) HYS 
e noble gases can form compounds with _(i) (©) KMn0, (d) C20, 
and (ii) . The mixture of (jji) and (iv) isused 22. Ammonia reacts with boron trifluoride to 


for respiration by divers. form an adduct. The bonding between NH, and 
BF; is 


(b) Cfand Ca 

(d) Ra and He 

12. Which of the following shows nitrogen with 
äts increasing order of oxidation number? 

a) N20 <NO<NO,<NO; <NH? 

(b) NH; <N,O < NO < NO, < NO; 

(b) NH} <N,O < NO; < NOy < NO 


(d) NH} <NO<N,0<NO,< NO; 


3. Consider the following reaction taking place 
on heating with conc, H,SO,. 


C12 Hop Oy, — nC: 284, 1204 11H,0 


The above reaction shows that sulphuric acid is 
(a) an oxidising agent 
a reducing agent 


(b) Br<I<Cl 
(d) I<Cl<Br 


(d) single P — P bond is weaker than N -N bond. (ii) Gii) Gv) R ÐR 

5. Match the interhalogen compounds of (d) group 16 monen rg morsi a) iodine oxygen oxygen argon D a area oP 

column I with the geometry in column II and electrons inipzorbitalss a b) fluorine oxygen helium oxygen (c) hydrogen bonding 

assign the correct code. 9. Winch of the following js not a use off p Faon platinum argon krypton (@ ionic bonding. 

Colina 3 Column II gases? a : (d) helium oxygen xenon argon Wares B 
(A) XX’ G) Tshape (a) Argon is widely used for filling incang® 16. Which of the following is not correct about eh e Pea ae in ice for so 
(B) XX’, (ü) Pentagoasl electric bulbs. sees for a xenon hexafluoride? time because 
bipyramidal (b) Neon is used in safety devices for p ý B) Ithas oxi a ati on state of +6. = (a) ithas high vapour pressure 
©) XX’ (Hi) Linear electrical instruments. | (b) The hybridisation involved in XeFgissp*d? (b) it comes out with brisk effervescence 
D) XX’ (iv) § H (c) Radon is used in radiotherapy of cancë (c) The shape of XeF is distorted octahedral (c) it is a corrosive fluid 
7 `v? Square pyramidal (d) Heliumis filled in tubes of cycles and s@ and can be represented as (d) it vaporises at room temperature. 


(v) Tetrahedral tyres. 


rs 
mtG CBSE Board Term-I Chemistry cjg 
wr when heated wi The p-Block Ele 5 
46 ate 29. A black powder, WIO ow gas. TH P-Block Elements (Group 15 ta 18) 47 
| 24, Fill in the blanks by choosing an approp "S" yQ] a gros a bleaching 3. The hybridisation state of the central atom 40. Among the following, the number of 
. Fi $ Y 4 over slaked lime, a and shape of the molecules is given below. Mark compounds having zero lone pair of electrons on 
option. synthetic radioactive element of group is Pied which is a ready source c ithe incorrect combination. central atom is XeO„, XeO,F,, XeO,, XeO„F„, 
Disa saute configuration _(ii) - powder = wder and white powder respe Ka) SO, - sp? hybridisation, planar triangular XeF, 
15 ia an The black p Íb) SO, - sp? hybridisation, V-shaped 124 8) 8 
; IRn]5/146d1%7s? (a) KCIO and NaCIOg (c) H50; - sp? hybridisation, V-shaped k (0)! gero, 
(a) 115Me g pied = MO nd Ca(OCDa (d) O; - sp? hybridisation, angular 41. The oxidation state of nitrogen ís -1/3 in 
'Xe]5) ( 2 * n (a) N„H (b) NH 
(b) sMo r (c) MnO; and KCIO3 34. Choose the correct statements from the (c) NH,OH Ð NH 
© Lv [Rn]5/ 6d 78 P(g) MnCl, and COCl2 following. z (2) N 
@ Pl [Rn]5/146d!97s?7p 30. What is the correct observation whe (å) Rhombic sulphur ís blue in colour. k Peremoneas oe 
M " ` P * aCl anı a. en i (b i i i 1 
25. Dioxygen is a gas but sulphur is à solid treated with Na ae O) and (Z)? ) Rhombic Sulphur is soluble in water but (a) H,$,0, and H,$,0, 
$ test-tubes Tabela i , poet Ë insoluble in organic solvents. (b) H,SO, and H,S,0, 
| 2 7 Kc) Rhombic and monoclinic sulphur have Sg (c) H3570; and H,S,0, 
molecules. (d) H,S,0, and H,S,0, 


(d) In cyclo-S, molecule, the ring adopts chair 43, Covalency of oxygen cannot exceed 2 unlike 
sulphur which can show +4 or +6 because 


form. 

35. Which of the following statements is not @) oxygen atom does not have d-orbitals 

correct? (b) oxygen atom has two unpaired electrons in 
its valence shell 


because 
(a) oxygen atom has the tendency to form 


multiple px — px bonds 
(b) S-S bond is not as stable as S=S bond 


(c) O-O chains are less stable than S-S chains 


NaCl 


(d) oxygen is paramagnetic while sulphur is 
diamagnetic. (xX) (64) PY Oxygen mólecdle å 3 
R a MET ; $ £ K olecule is paramagneti ith tw 
26. Match the column I with column Hand mark (a) F; is liberated in (X) and Cl, in (Y). inpalroð Elorkan P gnetic wil © fð oxygen can form a double bond with anøther 
$ à o tom 
Sulphur! hoyi m um covalency of four. (d) as of oxygen atom cannot be promoted 


(b) Only I, is liberated in (Z). 
(© Only Cl, is liberated in (Y). 


Column II F 
(d) Only F; is liberated in (X). Ozone can be easily detected by mercury. to d-orbitals due to its small size. 


the appropriate choice. 
Both sulphurous and sulphuric acid are 44. Which of the following reactions show the 
ø owm; ow 


Column I 
(A) Thiosulphuric acid G) H50; he followi taloni 
(B) Caro's acid Gi) HS206 31. Which of the following statemeni diate, 
(C) Marshall's acid dii) H29,03 correct about XeF„? k : ee rece reducing property of hydrochloric acid? 
(D) Dithionic acid (iv) H,S,05 (a) It can be obtained by direct reactio: 86. Sulphur molecule is (a) ZnCO, + 2HCl— ZnCl, + HO + co, 
i Í diatomi a MgCl 
(a) (A) = (i); (B) > Gi); (C) > Gii); (D) = (iv) F, and Xe at high pressure atomic.. (b) triatomic (b) Mg +2HCI—> +H, 
ú i vÀ S (b) XeF, undergoes alkaline hydrolys: (c) tetratomic (d) octa-atomic. (c) MnO, + 4HCl— MnCl, + 2H,0 + Cl, 
(b) (A) = (iv); (B) > Gii); (C) > (ii); D) > @ Op and Xe. 7 eee | (d) NH,OH + HCI= NH,Cl + H,O 
© (A) = (iii); (B) > (1); (C) > Gv); (D) > (ü) (e) XeF, is a powerful reducing agent., t n Ae Mined ananas sd 
(d) (A) > Gi); (B) > (iii); (C) > @; (D) > Giv) (d) Xe contains two bond pairs and ane F we oe stability. NCI, whereas P can form P hy an à PCL This a 
27. Which is the correct arrangement of the pairs. (b) 1,0 Ete ee = š (a) due to absence of d-orbitals in nitrogen 
compounds based on their bond strength? 32. Fill in the blanks by choosing the app! (c) H0 < HLS H, S H, T Œ) due to difference in size of N and P 
(a) HF > HCl > HBr > HI option. Ea (a) He = É R = Fa a = (c) due to higher reactivity of P towards Cl than N 
(b) HI> HBr > HCI > HF Cone. H,SO, chars paper, wood and.s 1 2 k 2 z < Bae O (a) due to presence of multiple bonding in 
(c) HCl> HF > HBr > HI removing (i) from them. Itis also known 38. In which pair of ions both the species contain nitrogen. 
(d) HF > HBr> HCI > HI It is manufactured by _(iii) process. It is S—s bond? 46. The oxidation states of most electronegative 
_ (iv) _ and (v) acid. r a) 8,07, s,0* b) 8,0”, 8,0%” element in the product of reaction of BaO, with 
28. Interhalogen compounds are more reactive © di) (iii) (iv) (c ee penin 2 dil. H,SO, are 
than the individual halogens because (a) HO oilof contact oxidising ©) 8,05, 8,0, (d 3,07, 8,0; (a) 1and2 H. Landes 
(a) ae are prepared by direct combination of vitriol 89. Which of the following is the correct (c) -2 and -2 (d) -2 and -1 
alogens (b) O, oilof oleum dehydrating mi Combination of oxidation states for group 17 47. Complete the given equations 
vitriol 2 pa G) Mg +2HNOg > Mg(NOg)2 +... 
+6, +4, +2, -2 ag 
Gi) Cu+8HNO;—- 3Cu(NO3)2 +.....%. +4H9O 


(b) X — X” bond is weaker than X-X or 
- X-X 

(c) H,O oil of Solvay dehydrating 

) +7, +5, +3, +1, -1 


bonds NH. > 
(e) they are thermally more stah; - 
le than haloge: a int 
d) there i : mee (D SO, oi idisi 
(d) there is a large difference in their E ie a 4 4 t k a 22 we 8 
(d) +7, +5, +4, +3, +2, -2 gy 


electronegativity, 
green 


ard Terni-l Chemistry 


eee 
wee CBSE Bo z 
lete the following reactions by _— i 
omplete oe å The p-Block Elements (Group 15 to 18, 
48 ) 52. Co pprinte choice. 4Xo + 2X00, 08 ip 15 to 18) 49 
Z + 10NOy + 4 H2C the arr 4 12H,0 > a B. XoFy on partial hydrolysis with water (c) iodine which is liberated ís more soluble in 
(iv) Iz + 10HNO3 > =e“ z ;XoPa K produces a compound ‘X’. The same compound KI resulting in blue colour 
j x r AN Fa _ (jji) _ + 6HF x’ is formed when Xcel, reacts with silica. The (d) chlorine acts as bleaching agent which 
(a) No 2NO,  6NCh 20, Fe + ð TG Gii) lompound X ig decolourises KI and becomes blue, 
2 2H10; i 
(b) H2 2NO 6NH,Cl a H0 XcOFy A (b) XeF, 60. Bond angle in H,O (104.5) is higher than 
(c) Nz N20 NCl; oH à ið XeOy (d) XeOF, tio oni angle of H„S (92,1%). The difference is 
ð g X; 309 9 
@) NO, NO 2NHLC! rs because (b) 2481 2H,0 XeO 9. Colour of KI solution containing starch p š 
; flowers beci 7 Ë À i A j E 
48. Dry SO, does not bleach a Ho pleaching i® (c) 2HF 50 Xe,0, blue whea chlorine water is added to ít. pp a7 gaa 
= a sible a F 2 is happens because A š P 5 
(a) nascent hydrogen responsi ce d) H M peak io 350 (a) O is diatomic and S is tetra-atomic 
f B oaia 53. The element of group 17 whose half B) chlorine displaces iodine from solution which (b) difference in electronegativity of S and O 
i gives blue colour with starch (c) difference in oxidation states of S and O 


produced only in presence of 


(b) wateris the actual reducing agent resp 
(d) difference in shapes of hybrid orbitals of S 


b) chlorine reacts with potassium iodide 
and O. 


sonly is 
Jiseconds only is et 
solution to form a blue precipitate 


mil 


for bleaching _ 
; a) TS 
(c) water is stronger acid than S02 ater cause ` R (d) Og 
F 7 W: re + 
(d) the OH” ions produced hy x The oxidation state of sulphur in the 
4 a 2- 
- and S205 follows the order Ð Case Based MCQs 


hing. 
bleaching. Tand mark 


49. Match the column I with column I so; 8,0; 


M 2- že 
w s07 < S0; < 503 4 4 
a 2 ase I: Read the passage given below and Reason : Atomic size of F ís smaller than that 


th ropriate choice. 
° KER I Column l : a Å 
OCM; Q aee eE (b) $,0; “<50; < 5206 inswer the following questions. of CL 
(B) IF; Gi) Deacon's tty ` sor D? he halogen elements show great resemblances 63, Assertion : Fluoride does not show oxidation 
ges bes Oras vai tion oe Sma D one another in their chemical behaviour number greater than zero. 
(D) HF (iv) spd nae i @ S o% < S06 < so; nd properti of pag compounds with other Reason : The halogens £ EET 
CE E R Oe w M pouss. ere 18, however, a progressive iodine can show positive oxidation state of +1, 
maa úi); Œ) — ii; (0) > Gv} D) > À 55. Which of the following statemi one T properties from F through CI, Br, and +3 and +7. 
) ; i i X to At. F is t i p 
(c) (A) > Gii); (B) > (iv); (0) > (ii); (D) > @ Bað : Ë o At. i mos Sit eat B eee A Faapei” l 
a ii); (C) > (iv); (D) > Gui) Helium has the lowest boiling p pon act, from all other elements and it has | eG a B 
Sp Beak i i = 4 ain other properties that set it apart from Reason : Additional electrons are repelled more 
e other halogens. effectively by 3p- electrons in Cl than by 2p- 


2+ 
ia is used in detection of Cu" ion the noble gases. 
oe ` (b) Argon is used in electric bulbs. | 
(a) aqueous solution of NH; reacts with Cu” ion (c) Krypton is obtained during 
to form deep blue coloured complex disintegration. 
(b) NH; reacts with Cu% ion to give blue (d) Xe forms XeFy. 
56. Among the following molecules | 


H the following questions (Q. No. 61-65), a electrons in F atom. 
ement of assertion followed by a statement P biri idi 

a en 65. Assertion : Fluorin dising 
reason is given. Choose the correct answer agent in halogens SS eee 
ut of the following choices on the basis of the Reason : It dsplacss other halogens from its 
ove passage. aqueous solution. 


precipitate of CuO 
) Assertion and rea: both 
Bon! both. are correct Case II : Read the passage given below and 


(c) aqueous solution of NH; reacts with Cu?* ion G) Xe0 Gi) XeOF, ` 
ite coloured complex 3 tat d i i 
to form white col oure loon pi Å (iii) XeF k, stal ements and reason is correct explanation answer the following questions from 66 to 70. 
(d) NH reacts with Cu?* ion to give green A ber of lone poraasertion, Under the normal conditi bl 

ini those having same number of lone DA ti 01 conditions, noble gases are 
precipitate. j ssertion and reason both are correct monoatomic and have closed shell electronic 
51. Xenon has closed shell configuration but is are M ii) onl: b) (i) and C “aria Gants is not correct configuration. Lighter noble gases have low 
(a) (i) and (ii) only (b) G) an B r assertion. boiling points due to weak dispersion forces 
) Assertion is correct statement but reason is between the atoms and the absence of other 


wrong statement. interatomic interactions. Xenon, one of the 
) Assertion is wrong statement but reason is important noble gas, forms a series of compounds 
with fluorine with oxidation number +2, +4 and 


correct statement. 
+6. All xenon fluorides are strong oxidising 


known to give compounds with fluorine because ee Ë 
(e) Gi) and (iii) only (d) Gi), Gi) and 


(a) Xe atom has large size and lower ionisation 
potential as compared to other noble gases 57. Helium is added to oxygen used b 


(b) Xe has unpaired electrons which can form divers because 


covalent bonds (a) itis less s j i 
oluble in blood than nii Asserti ; evi 
á ii Á , : T Assertion : F, has high reactivity. 
(c) Xe has highest boiling point hence it can high pressure sason : F, has low bond Stile x 1 agents. XeF, reacts violently with water to give 
7 oe j apy. XeO, The geometry of xenon compounds can 


be deduced by considering the total number of 


form compounds-with fluori: wate , 
: eis ea lighter than nitrogen Assertion : The bond between F — F is 
electron pairs in their valence shell. 


d) fluorine is th i 
(d) meie ceria hence itcan (c) itis readily miscible with oxygen faker than between Cl — Cl. 
i (d) it is less poisonous than nitrogen. 


x He to Xe) only 
eee ble xenon 
noble gases Siler 
Peak with fluorine to form 
x a 
fluorides because xenon 
a) has the largest size iis 
b has the lowest ionisation €n Y ajor 
s t heat of vapours? 
ble noble £% 


(c) has the highes 


(d) is the most readily 
67. The structure of Xe0 i pyramidal 


( 
Ð Bor i (d) T-shaped- 
68. XeF, is expected to bi 
(a) oxidising agent 
(c) unreactive 
i f 
69. In the preparation ot 
Bartlett had taken O;PtF; 


This is because ` 
(a) both O, and Xe have same size 


(b) both Xe and Oz have same electr 


enthalpy K 
(c) both have almost same 10 


(d) both Xe and Oz are gases- k 
70. The oxidation state of xenon In X 


(a) +4 (b) +2 
(c) +8 (d) +6 


Case III : Read the passage given below and 


answer the following questions from 71 to 75. 


Qn nt 
All the elements of group 16 have 7 
configuration in their outermost shell. Therefore, 


the atoms of these elements try to gain or share 
two electrons to achieve noble gas configuration. 


Sulphur and other elements of group 16 are less 
electronegative than oxygen, S0, they cannot 
accept electronseasily. By sharing oftwo electrons 
with other elements, these elements acquire 
ns’np® configuration and exhibit +2 oxidation 
state. Except oxygen, group 16 elements have 
vacant d-orbitals in their valence shell to which 
electrons can be promoted from p- and s-orbitals 
of the same shell. As a result, they can show +4 
and +6 oxidation states also. 
71. Oxygen shows +2 oxidation state in 
(a) OF, (b) H,0 
(c) Cl,0 (d) H,0, 
72. Like sulphur, oxygen is not able to show +4 
and +6 oxidation states because 
a) oxygen is a gas while sulphur is a solid 
b) sulphur has high ionisation enthalpy as 
compared to oxygen 
>) oxygen has no d-orbitals in its valence shell 


e M 
(b) reducin 


(d) strongly b: 
compound of xenon, 
as a base compound. 


g agent 
asic. 


on gain 
nisation enthalpy 


eO; is 


meg CBSE Bo? 
has high electron affinity ag J 
MR gon = he p-Block Elements (Group 15 to 18) 51 
to sulpht 7 Ba 
s of sulphur with +4 gy ? Ro: (b) Ng (a) Assertion and reason both are correct 
(d) N„O statements and reason is correct explanation 
for assertion. 


nd: 
(b) Assertion and reason both are correct 


73. Compor 
9. In which of the following reactions HNO, 


state act ais 
(a) oxi ae agent fill not act as an oxidising agent? 
(b) redva ing as well as reducing a a) HNO, + H,SO, > statements but reason is not correct 
(o) both ox1d15 redicted. b) HNO, + FeSO, + H,S0,— explanation for assertion. 
(a) cannot be P' ae k $) Kl + HNO; > (c) Assertion is correct statement but reason is 
74, Oxidation state ae w Na.S,g Ð) none of the above ú wrong staternent. 

Ø a y 4 ) sertion is wrong statement but reason is 
(a) a (d) 3/2 A jena HNO; reacts with Hg, which gas correct statement. 

1⁄2 ? N : 1 R 
(c) idation states of sulphur D N, b) O, 81. Assertion : Water has high boiling point. 
5 aa oxi dn pectively M NO (d) NO, ean + Water molecules are associated with 
nn 216 and-2 (b) +6, 0 and Æ jase V : Read the passage given below and FÓR P is es 
(a) 2.0 and +6 (d) +2, +6 nswer the following questions. Ír Assertion : H,Te has less acidic character 
© -2 il the elements of group 16 form hydrides: H,0, ‘227 H2S- ware 7 
S, H,Se, H,Te and H,Po. All these hydrides peo on * Bone dissociation enthalpy of H—Te is 
ess than H—S. 


IV : Read the passage given 
o= e following questions from 16 


answer th ive angular structure which involves sp* 
83. Assertion : Reducing nature of hydrides 


ybridisation of the central atom. All hydrides 
re volatile. The volatility increases from H,O of group-16 elements increases as the atomic 
number of central atom increases. 


Nitric acid 
noble metal p 
metals. Tow ) HS and then decreases. All hydrides are 
— eakly acidic in character. The increase in Reason : Due to strong force of attraction of H 
as acids ic character from H,O to H,Te is a result -E bond. 
ol K decrease in the H-E (where E = O, S, Se. i i i 

metals which further reduces £ S 2:88, 84, Assertion : H,O is the only hydrides of the 
to arben of products like NO, pared aus S from H,O to chalcogens ee liquid. x 

e hydrides except water are reducing R, ë i i 5, Ë 
nts. The reducing property of these hydrides Westen Taine each. Oslo aby 


85. Assertion : The thermal stability of the 

hydrides decreases as : H,O > H,S > HSe > 

H,Te. 

Reason : Due to increase in the size of central 
atom on going down the group. 


NH;. The different stages of redu 
Icreases from HS to H,Te. 


the following questions (Q. No. 81-85), a 
atement of assertion followed by a statement 
Íreason is given. Choose the correct answer 
it of the following choices on the basis of the 


acid are : 


The product of the reduction of 
upon the nature of the metal, co: 
nitric acid and temperature. 
76. Which of the following reaction: 

prepare laughing gas? A 

(a) Pb + dil. HNO; —> 
(b) Hg + dil. HNO, ——> 
(c) Zn + dil. HNO; — 
(d) Cu + dil. HNO, ——> ; 
77. Gold and platinum does not disso! 
but soluble in 1 : 3 mixture of HNO3; 
to the formation of respectively 

(a) Au(NO3)2, [Pt(NO3)q] 


Ð Assertion & Reasoning Based MCQs 


Ir question numbers 86-100, a statement of assertion followed by a statement of reason is given. Choose the correct 


Swer out of the following choices. 
) Assertion and reason both are correct statements and reason is correct explanation for assertion. 


| Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
| Assertion is correct statement but reason is wrong statement. 

} Assertion is wrong statement but reason is correct statement. 
to small size and small bond length but pr-p1 
bonding is not possible in sulphur. 


Assertion : Compared to other noble gases, 
88. Assertion : Nitrogen has higher ionizatio 


his chemically reactive. 


(b) H[AuCl,], Ho[PtCl,] 
(c) L AuCl], [PtCl,]* on : Xe has low ionisation potential value. 
(d) [Au(NO, )4l*, [P(NO5), Alpe Assertion : Both rhombic and monoclinic energy than that of oxygen. 
Iphur exist as S; but oxygen exists as Og. Reason : Nitrogen has smaller atomic size tha 
that of oxygen. 


78. i : ; 0 
Identify B in the following react M zen forms pr.pr multiple bond das 


Cu + HNO (cone) = (A) 


° wn noble BAS 
tion : Most of kno 

89. Assertion : otk ` 

Reas The ionization enthalp 

Reason : tion 

very close to that of oxygen- te po 
i the hydrides 

Assertion : Among rides of 
mi highest boiling PONY the 


family, BiH, has the int increases 


: boiling pol 
Reason : The boi STAA size. 


n ; Noble gas: ` 
x and porbital and atts 
configuration. 
92. Assertion : Caro's 
oxidation state. 
Reason : Caro’s acid co! 
group. 
93. Assertion : Halogens are weet 
Reason:Halogen molecules 2 oe = 
wavelength of visible light and the él eS ail. 
promoted to higher energy molecular Á 
NO, is planar while NH; 


as S atom in +6 


acid h 


ra 
xo 0; 
ntains one perox0 “2 


some 


94. Assertion : 
pyramidal. 
Reason : N in NO; is sp 
it is sp? hybridized. 


2 hybridized but in NH; 


1. (c) : H,O and NH; have abnormally high boiling R 
because of their tendency to form hydrogen bonds. NH; as 
higher boiling point than phosphine and then boiling point 
increases down the group because of increase in size. Hence, 
the order of boiling point will be 

H30 > SbH3 > NH; > AsH; > PH3. 

2. (b): Due to highest reduction potential, fluorine is the 
best oxidising agent. 


3. (a) : 3Cu + 8HNO, (di) > 3Cu (NO;) + 2NO + 4H,O 
w% 


2NO + 0, > 2NO, 
„M 

3NO, + H,0 —> 2HNO; + NO 

o w 


4. (b): pz — pr bonding in nitrogen is strong hence it 
can form triple bond with another N. Single N — N bond is 
weaker than P — P bond due to high interionic repulsion of 
non-bonding electrons. Hence, N =N is stable and P, is not. 


5. (a) 


ASSES 


ard Term-I Chemis 


mtG CBSE Bo: 
Among nitrogen halid 


tion + pi 4 
Assertion at is highest for NI, a 


P-Block Elements (Group 15 to 18) 


95. 


` gjpole M! 
the dip ity for water, it acts 


3. (c) : As sulphuric acid has great aff 
iS a powerful dehydrating agent. It absorbs water from organic 


28. (b): Since 
interhalogen compounds hence the bond between them 


53 


dissimilar halogens ate combined in 


for NPs | Nitrogen halides NX3, have t 
Reason Å struct ure. fompounds and dehydrate them in all these reactions. (X = X bond) is weaker than homoatomic halogen (X — X or 
pino n : Cl, gas bleaches th 4. (a) : Electron affinity decreases down the group as X= X bonds). 
g6. Assertio atomic size increases, y 

anently 29, (b): MnO, + 4HCI > MnCl, + 2H,0 + Cl, 
permé . (b) elak cone, Gein 
Reason 6. (d) : On hydrolysis the products formed are Xe0; and HF. wks 

Cl, + H,0 — 2HCI + [O] 


` Xefg + 3H,0 —> Xe0, + 6HF 

nsion. ; po: 

; Sulphuric acid is m IMn0g +8H* +567 —> Mn?* + 4H,0] x 2 
10H20 +550; —> 550% +20H* +1067 


Reas0' 
valence exp? 


98. Assertion 
than water. d sulphuric 
Concentrate! P. c aci 


Reason + 
great affini 


UMnO4 +550, +2H0— 550} +2Mn?* +4H* 


ty for water. 


on : Nitrogen is unreactive B. (c) : SO, isan angular molecule with O —S— O bond angle 


ti ; j 
£ saris but becomes reactive aj “= š. 
tep fares or in presence of a cataly; oo 
temp! n nitrogen molecule, there is wil 
Reaso 4 (a) 


ization of electrons. Ü 
100.Assertion : All of the noble gases 
are known except helium and neon, 
Reason : Jonisation potential values! 
on are close to xenon. 


delocal: 


(O : NENO > Nog + 28204 

(c) : KMnO; oxidises halogen acids to halogen. 

INO, + 3H,S0, —> K,SO, + 2MnSO, + 3H,0 + 50 
4 CI + O —> H,0 + Cl,] x 5 


KMNO, +3H,S0, + 10HCI —> K,S0, + 2MnSO, +8H,0 +501, 


and ne 


KMnO; is used to prepare Cl, from concentrated HCI. 
(b) : NH; has a lone pair of electrons and BF; is electron 


F : 
N | = 3 Bi Ë ficient hence coordinate bond is formed between the two to 
6. (a): gone has sp*d hybrids pe ím an adduct. 
l — BF; 
geometry. 8. (a): Due to high vapour pressure the ammonia bottle 
ay burst on opening, so it must be opened after cooling in 


E for some time. 


E (a) 


7. (d): The thermal stability of hydrides decre 
to H,Po. This is because as the size of atom E ini 
the bond H-E becomes weaker and thus brea 
Therefore, the correct order of thermal stability isli 
<H,Se < HS < H30. 
8. (a) : Due to extra stability of half-filled por b 
15 elements, large amount of energy is regui 
electrons as compared to group 16 elements. 
9. ` (d) : Helium is used in filling tubes of aerop 
10. (a) : Ozone is a diamagnetic gas. 
11. (b) 
12. (b): N;O = +1, NO = +2, NO, = +4, NO3 
Increasing order of oxidation state will be 
+ = 
NH; < NO < NO < NO, < NO3 


Stable as compared to 
le O exists as 0,. 


1 
Bond length 


hd length : HI > HBr > HCI > HF 
ice, Bond strength : HF > HCI > HBr > HI 


(a) : Bond strength x 


feases thus, the bond length (H — X) increases hence, 
d strength decreases from HF to HI. 


(a) : Oxygen atom can form multiple px — pr bonds with 
her oxygen atom on account of small size while s—s is not 
—S-S-S- chains. Hence 5 exists as Sg 


Ne move down the group from F to I, the atomic size 


Coloured matter + [O] —> Colourless matter 
2CalOH), + 2Cl, > C2(OCI)„ + CaCl, + 24,0 


Slated Bleaching 
ime ponder 
(white) 


30. (b): More reactive halogen can displace less reactive 
halogen from its salt solution. F, æn displace Cl, Br, 1, from 
their salt solutions while Cl, can displace Br, end I, from NaBr 
and Nal- Br, can displace only 1, from Nal. 
2Nal + Br, > 2NaBr +1, 


31. (c) : XeF, isan oxidising agent. 


32. (a) 
o rð 
33. (c) : H,SO, x 
*lo~ Tso 
o 
sp? hybridisation, turchedral 


34. (d) 
35. (b): Sulphur shows maximum covelency of six. 
36. (d) : Sulphur is Sg molecule hence it is octa-atomic. 


37. (d): There is a decrease in bond enthalpy (H — E) as 
the size of the element increases on moving down the group 
hence, the stability decreases on moving down the group. 


Tania i 
38. (a): O—S—s—s—s—o- Ø 
it il MSO 
o fe) o 
(8,09) 8,039 
o o 
sd ny nt too 
ō-s$—0o—$—-0 0-S—-0-0-58-0) 
il il i ll 
fe) o (6) 
6,07) (8,037 


39. (b) : Though group 17 elements show —1 oxidation state 
but higher elements of group are capable of showing positivi 
oxidation states.of +1, +3, +5 and +7 due to their lowe 


ionisation energy. 


the 


[| 
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40. (a): Xe0, mee 
9 [ 9 
xe EK 
Øk ið 
0 lectrons. 


pair of el 
= XeO, and XeO;F, do not have lone pair © 


1 
41. (a) : O.S. of N in N;H ary 


O.S. of N in NH; = -3 
O.S. of N in NH,OH 
O.S. of N in NH; =-2 

42. (b) : H505 and H5205 


1 


9 o 

V od 

S Fino -o TPA 
o7 | o—oH. FLO óH 9 


tals in the 
43. (a): Oxygen atom does not have Se eat 
valence shell. Sulphur can show +4 and +6 oxi oe + 
due to presence of vacant 30-orbitals to which ele 


be promoted. a 
i à J by idising agen! 
44. (c) : HCI is oxidised by strong owralsing 
manganese dioxide, lead dioxide, potassium las 
potassium dichromate, etc. hence acts as a reducing agent. 
MnO, + 4HCI > MnCl, + 2H,0 + Cl, R 
45. (a) : Due to unavailability of d-orbitals in nitrogen it can 
form only NCI; and not NCls. 
-2 -l 
46. (d): BaO, +H,SO, —> BaSO, + H02 
47. (b): (i) Mg + 2HNO; (5%) —> Mg(NO;); + Hz 
(very dilute) (m 
(ii) 3Cu + 8HNO; —> 3Cu(NO;), + 2NO + 4H,0 
(dil) ”) 
(iii) 8NH; + 3Cl, —> 6NH,CI + N, 
(excess) m 
(iv) I, + 10HNO; — 2HIO; + 10NO, + 4H,0 
(2) 
48. (a) : Nascent hydrogen is produced only in presence of 
moisture and is responsible for bleaching. 
SO, + 2H,0 — H,S0, + 2[H] 
Coloured flower + [H] => Colourless flower 
49. (c) 
: (y? 
50. (a) : Cua) + ANH (ag) => [Cu(NH), Py) 
Deep blue 
51. (a):Xe atom has large size and lower ionisation 


Potential in comparison to He, Ne, Ar and Kr. Hence it can form 
compounds with fluorine, 


mtG CBr 17 
+ 12,0 > 4Xe + 2XeO + 24 


52. (b): 6Xefa o le p-Block Elements (Group 15 to 18) 55 
cO, + GHF 

XeF + 34,0 Beg i 85, (a) 
aii iii, 

7. (b): Xe. (Pyramidal stru zea 

p icture) 
sd ; 30 87. (a) 
‘ 
a... Ó r : 4 88. (c) ! N(1525?20) has higher ionisation er, z 

54. (b): 5,0, < 503 < 5206 68. (a): All xenon fluorides are strong oxidising agents, 0(15?25?2p") due to stable half filed configurations m 


Ke, + HzO —> Xe0, + 6HF 
9, (c) 
. (d): Xe0, > X+(-2)x3=0 = x=46 


1. (a) : As fluorine is more electronegative than Oxygen, so, 
íKygen exhibits +2 oxidation state in OF, 


Nitrogen has larger atomic size than oxygen. 

89. (b): Oxygen has ionisation enthalpy 1166 kj/mal, 

Xenon has ionisation enthalpy 1170 kimol, 

90. (a) 

91. (a) 

92. (a): This can be explained through structure of cero’s 
acid (peroxomonosulphuric acid). 

o 


(0: Kis not obtained during radioactive dish 
55. (o : 4 


56. (d): X03: 041 So 


. (€) : In SO,, sulphur having +4 oxidation State, so it can 


XcOF;4 : i 
Ose its two more electrons to attain +6 oxidation state. It 
i: fan gain electrons to attain its lowest oxidation state of -2, g 
F ÈA F Íherefore, it can behave as both reducing and oxidising agent. KA Ng 
XecFg : 74. (b) : Na,5,O, = 2(+1) + 4x +6 (2)=0 =5/2 = 
lt F a k 150 x Oxidation no. of S = x, oxidation no. of H= + 1, 
Í Oxidation no. of O in peroxo linkage = —1 (each), 


57. (a) : Unlike nitrogen, helium is less soluble l6. (c) : 4Zn + 10HNO, —> 4Zn(NO;), + 5H,0 + N0 Oxidation no. of other oxygen atoms =—2 (ezch). 


under high pressure. Hence a mixture of 80% hel Laughing gas 2+x-6-2=0 or x=46. 
oxygen is used instead of ordinary air. 7. (b): Au + 3[Cl] —> AuCl; Hay H[AuCI,} 93. (a) 
From aqua regia i 
94. (a) 


a 0 —> XeOF, + 2HF 
58. (d) : Xefs + Hy i + ACI] — Peci Hs prc 


: From aqua regia 95. (b):In case of NI, the lone pair moment adds on the 
2XeF + SIO, —> 2Xe0F, + SiF4 18. (a) : Cu + 4HNOs ang) —> CUINO,), +2NO, + 2H,0 resultant of the N- moments but in case of NF„, the lone pair 
a) (8) moment on N parily cancels the resultant N-F moments. 


(X) 

59, (a): Chlorine being more reactive displa: 
KI. Iodine reacts with starch and gives blue col 
2KI + Cl, > 2KCI +I, | 
I, + Starch > Blue colour 

60. (b) 

61. (a): Fluorine is most electronegative elem 
low bond dissociation enthalpy. 
62. (a) : In F= F bond, due to smaller size of fluo 
repulsion occur, so its bond strength is less. “ 
63. (a): Fluorine is most electronegative element 
not exhibit any +ve oxidation state. Other halog 
vacant d-orbitals, 

64, (c) : Additional electrons are repelled mor 
2p-electrons in F than by 3p- electrons in Cl atom! 
65. (b): The electrode potential of F, is maximum 
of |, is minimum. a 
66. (b) 


96. (c) : Cl, is en oxidising agent. It bleaches the arides by 
oxidation permanently in presence of moisture. 
97. (a) : Due to presence of empty Sd-orbitals, electrons 
can be excited and higher velency of xenon can be produced. 
98. (b): Molecules of sulphuric acid are associated due to 
large number of intermolecular hydrogen bonding. 
99. (b): Due to small size and high dissodation energy 
3. (c) : Due to weakening of H-E bond as the bond length _ (946 kJ mo) of nitrogen, it is unreactive. 
creases with increase of size of E-atom. 100.(¢) : lonisation potential values of helium and neon are 
(b) P very high as compared to xenon. 


EOO 


9. (a): HNO; +H,S0, —> NO} + HSO% +H,0 

p this reaction HNO; is acting as OH” donor and H250; as H+ 
lonor. This is not a redox reaction. 

. (c) : 6Hg + BHNO 3 (qj) —> 3Hg,(NO5), + 2NO + 4H,0 
(a) : The high boiling point of water is due to the 
ciation of H20 molecules through hydrogen bonding. 


(d) : H„Te is more acidic than HYS. 
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Recap Notes 
e Haloalkanes and haloarenes Ar 
replacement at hydrogen atom(s) 


A ic, by 
hydrocarbon, aliphatic or aromatic, by 


e Classification : 


Haloalkanes and 
Haloarenes 


halogen atom(s) results in the fo, 


alkyl halide (haloalkane) and 
(haloarene) respectively. 


Halogenated hydrocarbons 


Aliphatic 
M T r 
Dihalides Trihalides ` Tetr. 
mA ea 
nature of C- X bond (both Xen sal 
i icinal dihalides A 
Ý 3 hybridised. N FAR Cis sp hybridised. Mantan 3 
is sp? hybridised. y 3 tis 
5 “Allyl halidesR-X ` (i) Aryl halides Alaria lj: | 
(ü) Allylic halides -C=C- 


(ii) Vinylic halides 
(R-C=C - x) 


R—CH=CH-CH,X 
(iii) Benzylic halides 


Omar 


HALOALKANES 


e Alkyl halides : General formula is RX, 
where R = alkyl group. 


e General methods of Preparation : 
> From alcohols : Alkyl halides can be 
prepared from alcohols in a number of 
Ways : 
- Action of hydrogen halides s 
HCVanhyd. ZnCl, 


Or KI +H; PO, refus > R=1+ H,O 


> Order of reactivity of halo 


towards the above reaction is 
HI > HBr > HCl 


> Order of reactivity of different 


towards the above reaction is 4 
tertiary > secondary > primary 
- Action of phosphorus ha 


Haloatkanes ang Haloarenes 


~ Action ofti 


R-OH 4 SOCI, tridine . 
Re 

> R logenation of alkaneg 
-H+ x, rrr RX + HX 
- Abstraction of] 
alogen followg the order 
allylic > Prs 1° 
a Reactivity of h 
reaction follow, 
2 > CI, 


hydrogen for 


v 
5 
En 
5 
f 


ge method ; 
R—Cl + Na] scene. 


Alkenes add on a molecule of h 
halide to fo a 


rm alkyl halide. 
2C=CK + Hx -¢-4- 


H Xx 
CH; -~CH= CH, + HCI— CH;=CH-CH, 


cl 
-= Reaction follows electrophilic addition 
mechanism and takes place as per 
Markownikoff’s Tule. However, in 
Presence of Peroxide, addition of HBr 


takes place as per anti-Markownikoff’s 
rule. 


H, + HBr 
Absence of Peroxide Presence of Peroxide 


CH,—CH—cH, CH;—CH,—CH,Br 
ie (Anti-Markownikoft's 
(Markownikof’s oa) 
addition) 


Anti-Markownikoff's rule is also 
known as Peroxide effect or Kharasch 


effect. HCl and HI do not show peroxide 
effect, 


hi 
Process) ; l chloride Darzen's 


Cl + 80,7 4 Heit 


4 particular 


4 
alogens for the above 
ler 


density is as foll, 


>R-Br> R~] 


Bel > CHCH > CH,CH,CH. 


is as follows J 


* Chemical properties : 


> Nucleophilie substituti, 
The reactions i 


group, more facile is the nu 
substitution reaction. 


> Syl and Sy2 


nucleophilic substitution 


Sy1 mechanism 


mechanisms : The 
can proceed via 
or Sy2 mechanism. 


elt is first order| 


* Generally carried out] 
in polar protic solvents 
like water, alcohol and 
acetic acid. 


* Carried out in polar! 
aprotic solvents likel 
acetone, DMSO, 
acetonitrile or DMF. 


* Takes placeintwosteps| 
through carbocation asl 
the intermediate. 


* Takes place in one step| 
through transition| 
state. 


39 > 2°> 1° >CH, halides 
(fastest) (slowest) 

* Greater the stability of] 
carbocation, faster will 
be the reaction. 


* Rate of reaction : * Rate of reaction : 


ICH; > 1°>2°> 3° halides 
(fastest) (slowest) 


*Less the steric! 
hindrance in transition. 


state, faster will be the 


| 


58 
TTY ecd with 
Ras a groomed with [> Tende te Miles. 
weak nucleophiles, strong n lopi OH 
e.g., CH30H, HO, eg CHaO ` | 
CH,CH,0OH, ete. ete n =] 
* Both retention e Inversion 0 ies | 
and inversion of configurata Ë | 
configuration takes place (Wal len 
place inversion). 
i y zylic 
> Primary allylic and primary ben ð i 
halides show higher NS aides 
i ther primary alkyl» a8 
reactions than o! p! un allylic 


a stabilisa 
due to the greater vat 


and benzylic carbocation interm 
by resonance. 

> Vinylic and aryl h 
nucleophilic substitution reac 
is because of double bond ch: 
C — X bond due to resonance. 


merism/Enantiomeris™ 3 
wn as dextrorotatory 


ns right) (d-form 


alides are unreactive in 
tions. This 


aracter of 


e Optical iso! 
> Optical isomer is kno’ 
isomer (latin : dexter mea: : 
or+ve) ifit rotates the plane polarised light 


to the right (clockwise) and laevorotatory 
isomer (latin : laevo means left) (/-form or 
_ve) if it rotates the plane polarised light 
to the left (anticlockwise). 
> An equimolar mixture of the d-form and 
l-form will be optically inactive and is 
called racemic mixture (or dl- form or 
(+)-mixture). 
> The processof ‘conversion of an enantiomer 
into racemic mixture is known as 
racemisation. 
> Chirality : The compound is said to have 
chirality if the central carbon atom is 
attached to four different groups and this 
centre is called chiral (asymmetric) centre 
or stereogenic centre or stereocentre. 
> Achirality : The compound is said to 
have achirality if the central carbon atom 
have atleast two identical groups and this 
centre is called achiral (symmetric). 
> If molecule has a plane of symmetry it is 
achiral (not chiral) and if molecule has no 
plane of symmetry it is chiral. 
> Enantiomers/d- and l-isomers : They 
are the optical isomers which are non- 
superimposable mirror images (or 
dissymmetric). 


mtG CBSE 


r Dinstereo" 
ers wh < 
They have different M 


Board Term-l Chemistry cy 

lay 
mers : They are the op 
ich are not mirror im, 1 Haloalkanes and Haloarenes 


>» By direct halogenation of benzene : 


isom 
each ot her. 4 
a and magnitude of 
properties ClyFecl, 
rotation: > CHCl 
s : Thes 
p Meso compound. : co Ct, Been, 
have two or more even number 9 CHBr 
carbon atoms and have an internal 1O, 
of symmetry- They are optically Physi Kia 
I compensation. | 5. jæ R properties : 
ryl halides are colourless stable liquids 


Elimin 
» Dehyd 
Í 


ation reactions: 
rohalogenation : 


mih pleasant odour. 

> These are insoluble in 

hese i water but i 

ag with organic solvents. üa 

> Most of them are steam i i 
eee volatile, heavier 

> Their boiling points are higher than 


conga 


i 
HX 
H,C—CH—CI + KOH (le) —>H;C—CHËE 
` s 
a ee Ee a halides. The boiling 
rise gradually from fl : 
e Reaction with metals: nd oe oes 
aoe ee mota Chemical properties : 
CHI + ME >? CH3MBI > Nucleophilic substitution reactions : 
> CH, +M H cl a 
CH,Mgl + H,O „+ & (i) NaOH, 623 K, 300 atm, 
3 (ii) H* 


> Wurtz reaction : 


RXZ 


e Reduction of 


2R-X+ 


HALOARENES A 
e Aryl halides : General formuli 
where Ar = aryl group. i 


2C,Hg + 2HC1 + O2 50K? 


> From benzenediazonium sal 


ae 
Njcl 


General methods of preparatio: 
> By Raschig process: 


The presence of an electron withdrawing 
group (—NO,) at ortho- and para-positions 
increases the reactivity of haloarenes. 


cl a 
(i) Ht 
NO, NO, 
d cl oH 
NO2 omone , (NNO? 
Ht 
NO, NO, 
a Hi 
ON NO, ON: NO. 
wim 2 > 
Oa 
NO, NO, 


“Xt Ethety p — R 49) 


alkyl halides : 
20H] Z> 2R—H + ZX, 


N 


CuC o 
00K 206 


cl 


CuCI/HCI © (Sandmen 
reaction) 
Cu/HCI cl (Ga > Electrophilic substitution reactions : 
K reaction) - Halogenation : 
Ki(aq) 1 cl a al 
eO Anhyd. Cì 
- Cl, zea? | 
NaBF, N3 BF; + Ch ec Æ 
ry As Ó b 2:-Dichlorobenzene 
Benzenediazonium 1,4-Dichlorobenzene_ (Mine) 
tetrafluoroborate (Major) 


a. 


59 
- Nitration: 
cl a Á 
(N n, NO, A 
Ø cnc WSO, s QO 
1-Chloro-2-nitro- \ 
benzene NO, 
(Minor) PET i AA 
Materi 
- Sulphonation : 
a a 
Ò cone. H50, gF 
2-Chlorobenzene- 
sulphonic acid (Minor) 
N 
| D 
SO,H 
4 Cilorobenzese- 
s sulphonic acid (Maier) 
- Friedal-Crafts reaction : 
T a 
Ò say ARR, g“ 
Olomide 
Dizer 
a 
I 
CH, 
1 -Ciloro-tmetbyexome 
Maar) 
l A 
Ó sugar, 
ao a 
2-Chloroacetophenone 
(Minor) ‘CH; 
4-Chiloroacetophenone 
Major) 


> Wurtz-Fittig reaction : 
R+IX+2Na TKO) =R O): 2NaX 


> Fittig reaction: 


X 
O +2Na 2AN Oan 


Diphenyl 


Joalkanes and Haloarenes 


a) R—T>R—-Br>R—CI>R—F : 


) R—F>R—Cl>R—BrsR—q 


(a) c =C + CH, 
D R—CI>R—Br>R—-ISR_—F anona Cty Chee 


= 4 CH, 
M CQs) — Å d) R — Br> R—1I>R—C>R—F (b) CH;—CH—=CH;CH, + NaOH 222, 
m ; ons (M -ihe following struc 0. A = à ] 
hoice Quest! mich of th c . Arrange the following compounds í Br 
ə Multiple c correct $ y paler with the moles (P) give Increasing order of their derdila, pe STRANI 


s is not 
jon? 
„dimethyl- 


1. Which of the following halide „CH; 


according to the name and classific: 
(a) CH,CH,C(CH,)2CH, ]—1-lodo 


butan 


in CF + Mi 
ca 


1 
(e) (CH;,)CBr + KOHERE, CH, — C= CH, + H,0 + KBr 


(b) (CH4)„CHCH(CNCH, 5 4 2 > en < em Sos 
butane, Secondary `` ed 
C _ 2-Chloro-4 : 
: chs es Mess Ne i R a 17. Arrange the following compounds in 
ee a) i<ii<iii<iv (b) í < iii < iv < íí decreasing order of their boiling points. 
cH, Cl ) iv <ili<ii<i (d) ii <iv <ii <i (í) CHBr Ð ` 


H.—CH, = 3-Chloro- H .. Be 


R . Arrange thi Á z P Gii) CHCH CHBr Gv) CH, r 
haloalkane K (d) ge the following alkyl halides in order Gee: CH,CH,CH,CHB: 


(d) CH,—CH,—CH—CH—C y 
. ; (a) (i) > Gi) > (iti) > (iv) 


4-methylhexane, Secondary c f dehydrohalogenation; C„H., C. 
2 Wich rte BUS is halogen exchange © 4,07 von, nag HF Bel CaHsOL, CEB — (b) (v) > (id > (i) > O 

. iT ol Erans d 2 s wee oe. = 

< , 4 C.H,F > C„H.Cl > C„H.Bi (c) (i) > (iti) > (i) > (iv) 

eaction? in the folli S 2776 2g 2H5Br > C,H;I n ia s oes 
@ RX + Nal —> RI + NaX 6. The end gone lowing si C,H; I > C,H,Br > C,H,Cl > CHF (d) Gii) > (iv) > (i) > (ii) 
(b) Sc=cZ r S of reactions X C,H,I > C2H5Cl > C,H;Br > C,H;F 18. Arrange the following compounds in order 

=K +Ý A] ` C2H;F > C,H,I > C H;Br > C,H,Cl of their reactivity towards S,2 reaction. 


HX © CHACH),CH„Br 


(ð R—OH + HY “i+ R— X + H0 


CH; 
@ Q + 


3. Halogen acids react with alcohols to form 7. The reaction 
alkyl halides. The reaction follows a nucleophilic 

substitution mechanism. What will be the major cH,=CH—CH; + HBr CH,—CH 
product of the following reaction? 2 


4 2. Haloalkanes contain halogen atom(s) 
(a) Í ttached to the sp? hybridised carbon atom of Gi) (CH,).CHCH,CH,Br 
ós CH; Fe OH m alkyl group. Identify haloalkane from the B cH; 
p Fe >L I + Á Dllowing com] ds. = š 
= t x X () t OF root Ð Oe cat ce 
i Vinyl chloride (chloroethene) CH; 
ii) Chlorobenzene (a) (i) > (ii) > Gil) > (iv) 
v) Trichloromethane (b) Gi) > Gil) > (iv) > (i) 
i) Only (ii) (b) Gi) and (iv) (c) Gil) > (i) > @ > (iv) 
) (i) and (iv) (d) G), Gi) and (ii) (d) (iv) > (i) > @ > (ii) 
3. Which of the following haloalkanes reacts 19. Inthe following pairs of halogen compounds 
ith aqueous KOH most easily? which compound undergoes faster Syl reaction 


i) 1-Bromobutane (b) 2-Bromobutane q a 
@ a and why 


Cl 


example of 
(a) nucleophilic addition i 
(b) free radical addition 


oH ays s 
(c) electrophilic addition 
—CH- (b) CH;CH—CH—CH: ae 
a oe r a TI < (d) electrophilic substitution. 


ro 
CH,— CH- a CH;+HCI——> 


cn, a a os 8. Classify the following compounds a ) 2-Bromo-2-methylpropane 
ra secondary and tertiary halides. 1) 2-Chlorobutane a 
(©) Gli G-0908, (i) 1-Bromobut-2-ene $. Which of the following is a primary halide? GÐ AWK and Ava 
a (ii) 4-Bromopent-2-ene Í) iso-Propyl iodide (b) _sec-Butyl iodide a POS 
(d) CH,CH,CH,CH,CH,Cl (iii) 2-Bromo-2-methylpropane ) ter-Butyl bromide (d) neo-Hexyl chloride @ @ A Gi) 


R (a) (i)-secondary, (ii)-tertiary, (iii)-p! 
4. The negative part of the addendum (the (b) (i)-secondary, RE (iii)-tert 


molecule to be added) adds on tothe carbon atom (c) (i)-primary, (ii)-tertiary, (iii)-secom! 


of the double bond containing the least numb’ cer så ØR 
of hydrogen atoms. This rule is known as er (d) (i)-primary, (ii)-secondary, (iii)-ter 


Dwards aqueous NaOH? 
D) C.H;Cl (b) CgH,;CH,Cl 
) CeH;Br (a) BrC,H,Br (ð BÀ wa 


Á oai £ a a 
5. Which of the following is most reactive 
war BAR 
a 


(a) Saytzeff?s rule (b) Peroxide rule s The order of reactivity of vari 6. Which of the following products does not À 
(c) Markovnikov’s rule (d) van't Hoff rule ee nucleophilic substituti atch correctly with the reaction? (d) ü Gi) VV CI 
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20. Among the choices of alkyl bromide, the 
least reactive bromide in Sy2 reaction 18 
(a) 1-bromopentane 
(b) 2-bromo-2-methylbutane 
(c) 1-bromo-3-methylbutane 
(d) 1-bromo-2-methylbutane. 
21. Consider the following reaction : 
CH; Tn 
CsHs—C—Br + H,O ——* HO—C— C,H + HBr 
H H B 
The reaction proceeds with 98% racemisation. 
The reaction may follow 
(a) Syl mechanism 
(c) E1 mechanism 
22. Identify the products (A) and (B) in the 


(b) Sy2 mechanism 
(d) E2 mechanism. 


reactions. 
RX + AgCN ——> (A) + AgX ; 
RX + KCN —> (B) + KX 
(a) (A) > RCN, (B) = RCN 
(b) (A) + RCN, (B) = RNC 
(c) (A) > RNC, (B) > RCN 
(d) (A) > RNC, (B) > RNC 
23. Butane nitrile can be prepared by heating 
(a) propyl alcohol with KCN 
(b) butyl chloride with KCN 
(c) butyl alcohol with KCN 
(d) propyl chloride with KCN. 
24. Methyl bromide reacts with AgF to give 
methyl fluoride and silver bromide. This reaction 
is called 
(a) Fittig reaction 
(b) Swarts reaction 
(c) Wurtz reaction 
(d) Finkelstein reaction. 
25. The alkyl halide is converted into an alcohol 
by 
(a) elimination 
(b) dehydrohalogenation 
(c) addition 
(d) substitution. 
26. Which of the following compounds can yield 
only one monochlorinated product upon free 
radical chlorination? 
(a) 2, 2-Dimethylpropane 
(b) 2-Methylpropane 
(c) 2-Methylbutane 
(d) n-Butane 
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27. wiene | Sq2 reactions of alkyl halidð 
enna c attacks the carbon from 


corr 
to where the leavin, 


(a) Nucleophile 
side opposite 
attached. Á 
The bond formation 


place in one step. : 
The rate of reaction depends upon 


concentration of nucleophile. 
Sy2 mechanism is predominant is terg 
alkyl halides. j 
In the reaction given below : å 
7 CH,CH, 
C—CI + OH —> HO— Cea CH; 
vy 3 


and bond breaki 
(b) 


(e) 


(d 


28. 


Which of the following statements is co; 
(a) The reaction proceeds via Sy2 mec! 
hence inversion of configuration takes 


(b) The reaction proceeds via Syl mec] 


(d) The reaction proceeds via Syl mech 
hence there is no change in the confi, 

29. 2-Bromo-3,3-dimethylbutane on re: 

with aqueous KOH yields X as the major pi 

Xis 

(a) 2, 3, 3-trimethylpropan-1-ol 

(b) 2,2-dimethylbutan-3-ol 

(c) 2,3-dimethylbutan-2-ol 


(d) 2,2-dimethylpropan-2-ol. 
ale. KOH HBr 
30. CH, F >X Dood? 


Br 
In the given reaction what will be th 
product? 
(a) CH;CH,„CH,I 
(b) CH;CHICH,I 
(c) CH;CH,CH,CH,CH, 
(d) CH,CH,CHI, 
31. A mixture of two haloalkanes 
treated with sodium metal in ether solu 
After the reaction, the product formed 
2-methylpropane. The two haloalkanes pre 
in the mixture were * 
(a) 2-chloropropane and chloromethane | 
(b) chloropropane and chloroethane 
(e) 2-chloropropane and chloroethane 
(d) chloroethane and chloromethane. 


e 


A Tertiary alkyl halides are practically inert 
P substitution by Sy2 mechanism because 


oalkanes and Haloarenes 


Á take 
) the carbocation formed is unstable 
there is steric hindrance 


$) there is inductive effect b) 


H) the rate of reaction is faster in $42 (© 
mechanism. (d) 
40. 


| An alkyl halide, RX reacts with KCN to give 


fopane nitrile. RX is is tl 
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39. Which of the following reactions does not 


place? 


(a) C H;Br + KNO,—> C,H,-O-N=0+ KBr 


CoHsBr + AgNO, —> C,H; — NCO 4 AgBr 
C2H;Br + AgCN —> C2H;NC + AgBr 
C,HsBr + KCN — C,H.NC + KBr 
Acompound X with molecular formula C;Hg 
Treated with Cl, in presence of FeCl. Which 


of the following compounds are formed during 


) C„H„Br (b) CHBr 

) CH;Br (d) CHBr the reaction? 

a. Which of the following will give enantiomeric Cas Hy 

air on reaction with water due to Presence of a 

metric carbon atom? @ i 

CH; Cols a 

B) S Øl (b) Hera cH; CH, 
GH; CH, (b) i Ó 
i F Ë 

pase (@ Cis G—Br c 
G EH, CH; CH; 


5. Which of the following is the most reactive 
Dwards nucleophilic substitution reaction? 
CICH, — CH = CH, 

CH, = CH — Cl 

CH,CH = CH — Cl 

D CHCl 


B. Syl reaction is fastest in 
CH;CH9Br (b) CH;—CH—CH; 
cH, à 
cuba (d) CH;— CH—CI 
CH; H 
úu, 


l. Ethyl alcohol is obtained when ethyl chloride 
boiled with 

) alcoholic KOH 
water 

|. The IUPAC name of tertiary butyl chloride is 
) 2-chloro-2-methypropane 

) 3-chlorobutane 

| 4-chlorobutane 

) 1, 2-chloro-3-methylpropane. 


(b) aqueous KOH 
(d) aqueous KMnO, 


41. Among the isomers of C;H,,Cl, the one 
which is chiral is 
TB 
w Arr 
CH; 
22-Dimethyl-1-chloropropane 
Gi) CH,CH,CH,—CH—CH, 


(iii) CH,CH,—C—CH, 
Ø | 


cl 
2-Methyl -2-chlorobutane 
(iv) a ól 


3-Ctloropentane 
(a) (i) and (ii) 
(c) G) and (iii) 


(b) G), Gi) and (iii) 
(d) only Gi) 
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) CH„CH = CH, a 


64 À methane 

F Dichloro i s 

pailgi ü Ethylidene chloride (d) Allyl chloridg 
(c) Ethy 


42. Which of the following reactio' 
reactions the sequence of be 


the major and minor products? 


Á 46. In Sy? sands f 
ale, KOH d formation is as follows: Br 
CH;—CH,—CH — CH. saking and bon 
ye 3 — heat hren si: an hing is followed by formation CH,CH,CH,OH CH, CH,CH,Br 
Br er (a) bo! 7 Ë CH;—CH— —cH— 
CHy—CH=CH—CHy + CH CHy— CH=CH (b) bond formation is followed by breakin, TT eg Chy I CH, 
3 = 3 3 
(B) 


aking and formation OH Br 


Q) 
CH,CH = CH, 


(a) (A) is major product and (B) is minor podese 
(b) (A)is minor product and (B) is major product. 


(c) bond bre 
simultaneously 


á CH,CH,CH,Br 
aking and formation take pj 


is d bre: 
(c) Both (A) and (B) are major products. (d) aie = E KOH gives X as the major preduct iia 
(d) Only (B) is formed and (A) is not formed. randomly. k but-2-ene 
CH=CH—CH; a 


43. Match the reactions given in column I with 2-methylbut-1-ene 


the type of reaction mentioned in column II and A) +HB— X. X in the reaction 2-methylprop-1-ene = 
mark the appropriate choice. 47. U Á 2-methylbutan-2-ol. 
Column I _ Column IT OH 2. Grignard reagent, a very useful starting 
(A) CH;—CH—CH— CH; (i) B-elimination Br E sompound for a number of organic reactions can 
Br CH; sei CH,—CH— e prepared by 
+ C,H;ONa —> CH—CH,CH; J a) reaction of alkyl halides with a solution of 
pos @ 77) (b) magnesium hydroxide 
CH;CH,—C—CH; RN b) reaction of alkyl halides with dry magnesium 
aT 3 ba powder in presence of dry ether 
CH; aei E Br i F ) reaction of MgCl, with ether and alcohol 
(B) AgOH ii z1 nucleophili | F a ti F s " A 
OH OHP Og substitution cH, —CH—CHy CH—CH,CHy ee es 
ae X 
(C) CH;CH = CH, + HBr (iii) Sy2 nucleophilic ior | (d) 13. Which of the following reactions follows 
Peroxide substitution s farkovnikov’s rule? 
CH,CH,CH,Br Br Be Ð) C,H, + HBr (b) CH, + Cl, 
(D) CH; — CH,Br + (iv) Kharasch effect 48. Which of the following alkyl hall Coie + HBr (d) C3H, + Bro 
ale. KOH —> undergoes hydrolysis with aqueous KOH at 2 
CH, = CH, fastest rate? A. Ô a py e yy 


(a) (A) > (iv), (B) > (i), (C) > (ii), (D) > Gii) (a) CH}CH,CH,C1 fand Y in the reaction are 


(b) (A) > (ii), (B) > (iii), (C) => (iv), (D) > (i) (b) CH,CH,Cl Já ny 
(0) (A) > (i), (B) > Gi), (C) > (iv), D) > (iii) (c) CH,CH,CH,CH,Cl : 
(d) a paren > (i), $ Ka a = (d) CH,CH,CH(Br)CH, X= Ya 
44. An alkyl halide with molecular formula À ee 
C,H,3Br on dehydrohalogenation gives two 49. A mixture of 1-chloropropang ta Br M 
isomeric alkenes X and Y with molecular formula 2-chloropropane when treated with alco X= Ya y j 
C6H2. On reductive ozonolysis X and Y gave four KOH gives ? 
compounds CH,;COCH,, CH,CHO, CH;CH,CHO (a) prop-l-ene NOC Br 
and (CH),CHCHO. The alkyl halide is (b) prop-2-ene K 
(a) 4-bromo-2-methylpentane (c) a mixture of prop-l-ene and prop-2-enl HX = „Y= 
(b) 3-bromo-2-methylpentane (d) pro 1 Í Br 
(c) 2-bromo-2, 3-dimethylbutane na Ni Br 


50. Consider the following reaction and ide 
X and Y. 


CH,CH,CH,] KOH, y _ Ba 9 ý 


(d) 2, 2-dimethyl-1-bromobutane. 


45. Which of the following is an example of vic- 
Jihalide? 


|. 2-Chloro-2-methylpropane on reaction with 
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55, Identify the products (A) and (B). 
(i) CHy— CH CH CH, “ME y, 
Br CH, 
CH; 
Gi) CH =C—CH,CH, => (g) 
T 
(a) (A) CH,CH,— CH—CH,,(B)-> CH,(CH,),CH, 
de 
(b) A) CH;CH,— (CH) Ð) > CH, C— crc 
OCH, Br 
(e) (A) > HØGAR 
ONa 
CH; 
| 
(B) > Beur EEE, 
Br 


(d) (A) > CH,CH,—CH,CH,CH,, 
(B) > CH;—CH—CH,CH, 
Br 
56. Aryl halides are less reactive towards 
nucleophilic substitution reactions as compared 
to alkyl halides due to 
(a) formation of a less stable carbonium ion in 
aryl halides 
(b) resonance stabilisation in aryl halides 
(c) presence of double bonds in alkyl halides 
(d) inductive effect in aryl halides. 
57. Which of the following reactions is not 
correctly matched? 
(a) 2C,H,Br + 2Na Æ» CH, + 2NaBr : 
Wurtz reaction 
(b) CH;Br + AgF — CH,F + AgBr : Etards 
reaction 
(© CHBr + 2Na +BrC,H, 2225 CHCH; 
+ 2NaBr : Wurtz-Fittig reaction 


(d) 2C,H,Br + 2Na 225 C,H, — CoH, + 


2NaBr : Fittig reaction 
58. The main difference in C—X bond of a 
haloalkane and a haloarene is 
(a) C—X bond in haloalkanes is shorter than 
haloarenes 
(b) in haloalkanes the C attached to halogen in 
C—X bond is sp? hybridised while in 
haloarenes it is sp? hybridised 
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(c) C—X bond in haloarenes acqu! seh 
bond character due to higher electronegativit) 
of X than haloalkanes 


(d) haloalkanes are less reactive than halo; á 
due to difficulty in C—X cleavage in haloalkanes. 


ires a double 
arenes 


59. Match the column I with column II and 
mark the appropriate choice. 


Column I Column IT 


(A) CH,CHCI, 
(B) CH,CICH,Cl 
(C) CHC] = CH, 
(D) CICH,—CH = CH, (iv) Allyl halide 


(i) Vinyl halide 
(ii) Alkylidene halide 
(iii) Alkylene dihalide 


d Term-I Chemistry C/ 


wee CBSE Boar 
i), (C) > (iv), (D) 3 @ Haloalkanes and Haloarenes 


s ai 
a > use h tð, (0) > (), (D) 3 @ 
b Gi) (B) > (iV), (0) > i, D) 
(e) (A) ? Gv, B) > (i), (C) > (iii), (D) S| 
a f he correct increasing ordë 
f the following compounds? 
nobutane, 1-Chlorobug, 


n reactions 
halide and the reactio 


60. Which is t 
boiling points 0! 
j-Iodobutane. 1-Bron 
Butane 

(a) Butane < 


(b) CH,COCH,CH,Br 
(d) CH,CH,CH,Br 


67. Thegenera} reaction, R — X 
lis expected to follow decreasing 
as in 


(c) CH,CH,Br 
1O ROH 4+ X-, 


j-Chlorobutane < 1-Bromobuf 
order of reactivity 


< 1-Iodobuf 


lobutane < j-Bromobutane 


-Iodi 
(b) 1-Io < 1-Chlorobutane < Buf -Bul > t-BuBr > t-BuCI > t-BuF 
) Butane < 1-Iodobutane < 1-Bromobutað -BuF > t-BuCl > t-BuBr > ¢-Bul 
(c a < 1-Chlorobuf (c) ¢-BuBr > ¢-BuCl > ¢-Bul > ¢-BuF 
e < 1-Iodobutan -BuF > ¢-BuCl > t-Bul > ¢-BuBr 


< 1-Chlorobutan 
(d) Butane < 1-Bromobif 


68. Reaction of t-butyl bromide with sodium 
methoxide produces 


SD Case Based MCQs 


Case I : Read the passage given below and 
answer the following questions. 

Anucleophilic substitution reaction that occurs by 
an Sy1 mechanism proceeds in two steps. In the 
first step, the bond between the carbon atom and 
the leaving group breaks to produce a carbocation 
and most commonly, an anionic leaving group. 
In the second step, the carbocation reacts with 
the nucleophile to form the subsitution product. 
The formation of a carbocation is the slow or rate 
determining step. 

The rate of Sy1 reactions decrease in the order 
3° > 2° > 1°, which is the reverse order observed 
in Sy2 reactions. In contrast to Sy2 reactions at 
sterogenic centers, which occur with inversion 
of configuration, an Sy1 reaction gives a recemic 
mixture of enatiomers that has no optical rotation. 

In the following questions (Q.No. 61-65), a 

statement of assertion followed by a statement 

of reason is given. Choose the correct answer out 
of the following choices on the basis of the above 
passage. 

(a) Assertion and reason both are correct 
statements and reason is correct explanation 
for assertion. 

(b) Assertion and reason both are correct 
statements but reason is not correct 
explanation for assertion. 

(c) Assertion is correct statement but reason is 
wrong statement. 

(d) Assertion is wrong statement but reason is 
correct statement, 


(a) sodium t-butoxide 
(b) t-butyl methyl ether 


61. Assertion : Rate of ethanolysis of 1° 
c) iso-butane 


by Sy2 mechanism is fast. 
Reason : Carbocation is stablised by reso 


(d) iso-butylene. 

69. In the elimination reactions, the reactivit 
fof alkyl halides follows the sequence y 
(a) R-F>R-Cl>R-Br>R-I 

(b) R-I>R-Br>R-Cl>R-F 

(c) R-I>R-F>R-Br>R-Cl 


62. Assertion : Sy2 reactions do not p: 
with retention of configuration. 
Reason : Sy2 reactions proceed in single sü 


15 & 


73. The reaction of (C 
called 
(a) Gilman reaction 
(c) Grooves process 


—C-X+:Nu- p $ 
ice E t Nu+:X- 
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) with Na, C„H,OH is 


(b) Mendius reaction 
(d) Swart’s reaction. 
74. The reaction of i i 
an i (A) with aq. KOH will 
(a) Sy1 mechanism 
(c) El mechanism 
75. Compound (B) is 
(a) n-pentane 
(b) 2, 2-dimethylpropane 
(c) 2-methylbutane 
(d) none of these. 
Case IV : Read the passage given below and 
answer the following questions. 
In haloalkanes, when a nucleophile stronger than 
the halide ion approaches the Positively charged 
carbon atom of an alkyl halide, the halogen 
atom along with its bonding electron pair gets 
displaced and a new bond with the carbon and the 
nucleophile is formed. These reactions are called 
nucleophilic substitution reactions. 


(b) Sy2 mechanism 
(d) E2 mechanism. 


Halide ion 


63. Assertion : In an optically active (d) R-F>R-I>R-BreR_Cl a 
halide nucleophilic substitution reaction 
70. The ease of dehydrohalogenation of alkyl CH3CH,Br +OH-———> CH,CH,0H + Br 
Nucleophile 


a mixture of enantiomers. 


Reason : Reaction occurs by Sy1 mechani halide with alcoholic KOH is 


fa) 3°< 29 < 1? (b) 389> 29 > 19 

Í) 3°<2°>1° (d) 3°>2°<1° 

ase III : Read the passage given below and 
swer the following questions from 71 to 75. 
chlorocompound (A) on reduction with Zn- 


64. Assertion : 1° allylic halides show 
reactivity in Sy1 reactions than other 174 
halides. 
Reason : Intermediate carbocation is stabal 
by resonance. 
65. Assertion : Sy1 reaction is carried ou 
the presence of polar protic solvent. 

Reason : A polar protic solvent decre: 
stability of carbocation due to solvation. 


Case II : Read the passage given bel 
answer the following questions from 66 toll 
When haloalkanes with -hydrogen J 
are boiled with alcoholic solution of | 
they undergo elimination of hydrogen Ë 
resulting in the formation of alkenes 
reactions are called {-elimination 
or dehydrohalogenation reactions. 
reactions follow Saytzeff’s rule. Sul 
and elimination reactions often compe 
each other. Mostly bases behave as nut 


five carbon atoms. When (A) is dissolved in dry 
ether and treated with sodium metal it gave 
2,5,5-tetramethylhexane. The treatment of (A) 
ith alcoholic KCN gives compound (C). 

71. The compound (A) is 

a) 1-chloro-2, 2-dimethylpropane 

Íb) 1-chloro-2, 2-dimethylbutane 

c) 1-chloro-2-methylbutane 

d) 2-chloro-2-methylbutane. 

The reaction of (C) with Na, C„H;OH gives 
(CH )3CCH,CONH, 

b) (CH3)gCNH, 


d) (CH,),CHCH,NH, 


In these reactions the atom or group of atoms 

which loses its bond from carbon and takes on 

an additional pair of electrons is called leaving 

group. Halide ions are good leaving groups. Some 

A important nucleophilic substitution reactions of 

u and ethanol gives the hydrocarbon (B) with haloalkanes with common nucleophiles are given 
in the table below. 


/Reagent|Nucleophile|Substitution|Class 
Qu) product of main 
R—Nu product 
1.|Na0H [OH ROH Alcohol 
or KOH 
or moist 
Ag„O 
2.|H„O H0 ROH Alcohol 
3.|NaI Le R—I Alkyl 
iodide 
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6. | KNO, 


KCN 


O=N—O- 


zations (Q No. 76-50% © 
d by a statemen 
orrect answer 
basis of the 


In the following qu 

statement of assertion followe 

of reason is given. Choose the cor 

out of the following choices on the 

above passage. 

(a) Assertion and re 
statements and reason is correc’ 


for assertion. 
(b) Assertion an 
statements but reaso 
explanation for assertion. 
(c) Assertion is correct statement but reasor 
wrong statement. 
(d) Assertion is wron; 
correct statement. 
76. Assertion : Alkyl halid 
alcohols by moist silver oxide. Á 
Reason : RCI is hydrolysed to ROH easily 
reactions slow down on addition of KI. 
77. Assertion : Alkyl halides form alkenes 
when heated above 300°C. 
Reason : CH;CH2I reacts slowly 
base as compared to CD;CH2I. 
78. Assertion : RBr reacts with AgNO, to give 
nitroalkane. Á 
Reason : Silver nitrite (AgNO,) is an ionic 
compound, therefore the negative charge on 
nitrogen is the attacking site. 
79. Assertion : The nucleophilic substitution of 
vinyl chloride is difficult than ethyl chloride. 
Reason : Vinyl group is electron donating group. 


ason both are correct 


t explanation 


d reason both are correct 
n is not correct 


n is 
g statement but reason 15 


es are hydrolysed to 


but 


with strong 


80. Assertion : 2-Bromobutane on reaction 
with sodium ethoxide in ethanol gives 1-butene 
as the major product. 

Reason : 1-Butene is less stable than 2-butene. 


Case V : Read the passage given below and 
answer the following questions from 81 to 85. 
Haloarenes are less reactive than haloalkanes. 
The low reactivity of haloarenes can be attributed 
to 
— resonance effect 
sp? hybridisation of C—X bond 
polarity of C—X bond 
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cl 


„ betwee 
and elec 


hiles 4 
PA of haloare 


nucleo 


Reactivity 


] by the presence of certain groq 


ositions for example, nitro (Ð 
À jons increases the reactii 
nucleophile substitu 


(a 


are less reactive towa 


„| halides i 
1 hal itution reaction as compay 


hilic subst 
o alkyl abides a 
rmatio 

z ie stabilisation 7 
(c) larger carbon-halogen bon 
(d) inductive effect. Å ; : 
82. Which of the following aryl halides J 
most reactive towards nucleophilic substi 


e to 
f less stable carboni 


answer out of the following choices. 


cl Cl k 
Ò ü NO, Í 186. Assertion :p-Dichlorobenzene is less soluble 
@ in organic solvents than the corresponding 
-isomer. 
cl eason : o-Dichlorobenzene is polar while 
© NO (a) dichlorobenzene is not. 
87. Assertion : Boiling point of alkyl halides 
ncreases with increase in molecular weight. 
NO, e oiling point of alkyl halides is in the 


order RI > RBr > RC] > RF. 
88. Assertion : Tertiary haloalkanes are more 


83. Which one of the following will react. 
with aqueous NaOH? 4 


CH, CH; eactive than primary haloalkanes towards 
elimination reactions. 
(a) (b) Reason : The +I effect of the alkyl groups 
weakens the C — X bond. 
cl 89. Assertion : Vinylic halides are highly 


eactive towards nucleophilic substitution 
eactions. 

Reason : Reactivity is due to the polarity of 
arbon-halogen bond. 

90. Assertion : The presence of nitro group 
acilitates nucleophilic substitution reactions 
aryl halides. 

Reason : The intermediate carbanion is 
abilised due to the presence of nitro group. 


1. Assertion : Lower members of alkyl halides 
ire colourless gases. 

eason : Alkyl iodides in general turn black o 
posure to air and light. 


CHCl CHy 
O™ e01 


84. Chlorobenzene can be converted in! 
by heating in aqueous sodium hydroxidi 
at a temperature of 623 K and a preset 
300 atm. However the rate of reactig 
be increased by presence of certain g 
in benzene ring. What will be the 
reactivity of following compounds towa 
above substitution reaction? Ë 
cl 


Ó 


oH 


NaOH, 
623 K, 300 atm 


(a) (iii) > (ii) > (i) 
(e) (i) > Gi) > (iii) 


n 97. Assertion : Haloalkanes show H-bondinj 
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(b) Gi) > Gii) > (i) 
(d) (i) > Gii) > Gi) 


85. The reactivity of the compounds (i) MeBr, 
Gi) PhCH,Br, (iii) MeCl, (iv) p-MeOC,H,Br 
decreases as = 


) (í) > (ii) >(iii) > (iv) 


(b) Gv) > (ii) >G) > (iii) 
(c) (iv) > (iii) >ü) > Gi) 
(d) (ii) > (i) (iii) > (iv) 


or question 5 1 
Bor q numbers 86-100, a statement of assertion followed by a statement of reason is given. Choose the correct 


(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


92. Assertion : Boiling point of RCI is greater 
than RF. 
Reason : R-Cl is more stable than R-F. 


93. Assertion : Bromobenzene upon reaction 
with Br,/Fe gives 1, 4-dibromobenzene as the 
major product. 
Reason : In bromobenzene, the inductive effect 
of the bromo group is more dominant than the 
mesomeric effect in directing the incoming | 
electrophile. 
94. Assertion : Electron withdrawing groups 
in aryl halides decrease the reactivity towards 
nucleophilic substitution. 
Reason : 2,4-Dinitrochlorobenzene is more 
reactive than chlorobenzene. 
95. Assertion : Benzyl chloride is more reactive 
than p-chlorotoluene towards aqueous NaOH. | 
Reason : The C — Cl bond in benzyl chloride is 
more polar than C — Cl bond in p-chlorotoluene 
96. Assertion : 2-Chloro-3-methylbutan 
on treatment with alcoholic potash give 
2-methylbut-2-ene as major product. 
Reason : The reaction occurs according 
Saytzeff rule. 


Reason : Haloalkanes are insoluble in water 


— | 
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Se 


: Aryl balides undergo electroph Haloalkanes and Haloarenes 
70 Reason ? amore readily than benzeng, n 
“de ss syubstitutions = = 
98. Assertion : Vinyl chloride is Te ane lion : carbon-halogen bond ig Br—CH,—CHy— CH,—=CH,— CH, 30, (a): 
l chloride. ceases as 100.4556" $ le bond charact, ® cH — cH, 2e KH n vj 
ae Stability of alkyl halide decreases 5° aide has part S undergo nð cH, di há Hs oe hn 
: St $ q ry] halides opl Br 
+ LX bond decreases- ason € ATY! pe Nat 
the strength of C ane a mixture of Re st ition easily. 4 Br—ClI,—CH,—CH— CH. CHICH CHBr aron” CH;CH;CH,I 
99. Assertion : Aryl halide gives ” substitu j a 3 i Gali CA Á 
Bl ASE nro 91 ren pr ESI) — 
] 3 
(d) ke. i Ghioricceitane 
8. i i as W 
tive due tol 
. k Ikyl halides are very reaci tohi —CH— CH, + 2NaCI 
tS CHCICNICHs)CH2CHs 9. (2) Te pond with alerge difference in electronegaty H oh | Hs 
cl olarised -~ order of reactivi — C—CH,— CH, 
Ef carbon and halogen atoms. The ctivit H,C: Í CH,— CH, saan 


cH, —C—CH,—CHs des > chlorides > fluorides. 


A $ iodides > brom the molecular mas: 5 
ð W ity increases as 
= A haloalkane) 10. (a)? Density mere i ar hale 
3-Chloro-3-methylpentane (tert. hal ie i <i <ii <iv. : A 
2. (a) M cH, 11. (b): The reactivity order can be Vk on the’; 21. (a): Sy1 reaction proceeds with racemisation. 
l sit HCI—>»CH: da CH; C—x bond strength. Lower the bond strength, highe 22. (c) : RX + AgCN ——> RNC + Agx 
# „+ 3 27 3 P 
3. (ð: CGERG 3 “1 reactivity. A 
d cl Z0 RX + KCN ——> RCN + KX 
Major . 


(8) 


à i bocation formed in the ri 
13; (c): The tertiary xar Both C and N can donate electron pairs. Since KCN is 


+ CH;CH—CHCH; 


CH; CI stable. h f ú predominantly ionic and C—C bond is more stable than C—N 
Minor = neo-Hexylchloride is a primary hali i 
Al à 14. (d): neo-Hexy! bond in case of KCN, attack takes place through carbon atom. 
The intermediate in the reaction is secondary carbocation mary carbon. 
atom is attached to a primary 


n by AQCN is predominantly covalent hence only nitrogen pair is 


that can change to more stable tertiary carbocatio! : ! 
available for bonding resulting in formation of isocyanide. 


1, 2-hydride shift. CH; 


cH H ay —CH,—CH,Cl 23. (d): CH CH,CH,Cl + KCN —> CH;CH,CH,CN + KCI 
CH,CHCHCH, 25%) CHjCCH,CH; CH, Propyl chloride Butane nitrile 
aa 15. (b): Aromatic halides are less reactive than al 24. (b) PEHE ARES CH3F + AgBr 
CH; aralkyl halides. This reaction is known as Swarts reaction. 
CHRO 16. (d) : CHyCH,CH = CH, + HBr 229% CH; CH 5. eee vara ia KBr 
4. (c) a 17. (b) 1 26. (a): All the hydrogen atoms in 2, 2-dimethylpropane 
5. (a): Compound (a) is enantiomer of compound (P) 18. (a): Order of reactivity of alkyl halides tol are equivalent, hence it can form only one monochlorinated 


reaction is 19 > 2° > 3? > aryl halides. For Sy2 med 
the steric hindrance should be minimum. 


because in them the configuration of two groups, i.e., CH; 


ona Cafi ate reversa ar We Cita carbon, 7. (d): Tertiary alkyl halides are the least reactive in Sy2 


cl a i 
6. (c): © O s, Á reactions because bulky groups hinder the approaching 
D O 19. (b): (i) will react faster because tert. nucleophiles. 
7. (c) : Alkenes undergo electrophilic addition. A 4 K 8. (a): Inversion of configuration takes place in Sy2 
ox Kar will be more stable. mechanism. 
Cl Ë 
Note att Spk a ” 29. (c): 
ACTEN th + 206 K (ii) AA vil react faster due to greaterisk PCH, ` CH; H 
H n 
y sec, carbocation AAA, H;C ¢ ia CH; an? HyC—CH ae 
Age“ ee 20. (b): The reactivity of different alkyl halide CH, Br OH 
H K reaction decreases in the order : Bromo -3, 3-dimethylbutane 2-3-Dimethylbutan-2-01 


methyl halides > 1° halides > 2° halides > 3° 


32. (b): In tertiary alkyl halides steric hindrance does not 
allow substitution by S„2 mechanism in which the nucleophile 
attacks on the carbon atom and the reaction takes place in 
single step. 
33. (c) : C;H;Br + KCN ——> C,H.CN + KBr 
Propane nitrile 
34. (c) : It has asymmetric carbon atom which is joined 
to four different groups hence it will give optically active 
products or a pair of enantiomers. 
z 
Á ees 
CH — k = 
ca; 
35. (a): Order of reactivity of different halo compounds 
towards nucleophilic substitution reactions are : 
allyl chloride > vinyl chloride > chlorobenzene. 
36. (c) : Order of reactivity of alkyl halides towards Sy1 
Teaction on the basis of stability of intermediate cerbocations 
is 3° > 2° > 1° > CH; —X. 
37. (b): CHCI + KOH ag ——> CH OH + KCI 
38. (a): IUPAC name of tertiary butyl chloride is 
2-chloro-2-methylpropane. 
39. (d): C;H;Br + KCN —> GH,CN + KBr 
Due to ionic nature, the attack by CN” occurs through C atom 
and alkyl cyanide is formed. 
40. (a): —Cl group is c, p-directing. 
H 


| 
cC. 


CH CHO GS 
2-Chloropentane has a chiral carbon atom. 
42. (a): According to Saytzeff's rule, the more substituted 
product is more stable and is formed as major product. Hence 
(A) is the major product (80%) and (B) is the minor (20%) 
and less stable product. 


41. (d): 


mtG CBSE Boar 


d Term-I Chemistry cg 


a 


= CH, HBr 
72 cH cH = CH cle +CH — Ch, Haloalkanes and Haloarenes 
43. (b) 70. (b) : The ease of dehydroh; i Ta 
Br ydrohalogenatior of alky jo ü 
44. (b): Pret Mino) with alcoholic KOH is 3° > 2° > Pi ion of alkyl halide pak i ‘oben bond in vinyl halides has some 
ehydro- N 4 louble ath u 
CH, —CH—CH—Cliy— CH Se This order of alkyl halides can be explained on the basis of the 80. (d) an oe apa i pokes: = is 
la i 54. (a): Ser h stability of the alkene formed after dehydrohalogenation of ` in stað ST S i S 
duet : Ny r haloalkanes. 3° alkyl halides on dehydroh: i a x gives 2-butene as a major product. 
3-Bromo-2-methylpentane 1—CHs NH; A Á ydrohalogenation forms 21. (b) 
tl. een cE cH,—CH — CH=CH 3 NaNO,HCI CuBr; more substituted alkenes, which being more stable and formed - (b) 
3 Bes de Ee v f at faster rate, while primary alkyl halides yield least substituted 82. (d): When in aryl halides the electron vátt ing 
(Hi hed a Xx Y alkenes, which being less stable and formed at slower rate. groups are attached at ortho and pare positions to the 
{Pent omnis 55. (b) bil 4 CH, chlorine atom then the removal of chlorine atom zs CT ion 
= tabilisation in aryl hi CHa Eth becomes easy, therefore, 2,4,6-trinitrochi is the 
ee ECHO. : Due to resonance $ ryl hali 71. (a) : CH;—C—cH,—cy Ethetla "sy, „ 2,4, trodhlorct 2 is the 
Gi gweno: (CH;);CHCHO + CH;CH' a J Pa uires a partial double bond characte R Ð VE most reactive among given ary! ha 
=å Á 3 
CH; 57. (b): It is known as Swarts reaction. (a) ei Ø 
45. (b) 58. (b): In haloarenes, carbon of cx is sp’ 1-Chloro-2,2-dimethylpropane Buk í AER ` 
46. (c) while in haloalkanes it is sp? hybridised. fh H, = 
Br z na CH § —CHy CH, — G — CH, 9 
CH=CH—CH; CH—CH;CH; ø? hybridised C x sp? hybri CH; CH; O E ees 
\ 2, 2, 5, 5- Tetramethythexane 
47. (a): +HBr = CH. 
z T 59. (b) A 2 casey AKAN 84. (a): The presence of an electron withdrewing group 
OH 5 5 i aa ` AEE St SIG ===>. (-NO,) at ortho end pare-positions increases the rezcinait 
oH 60. (a): Forthe same alkyl halide, boiling point in Chg of ane = iá 
Addition is in accordance with Markovnikov's rule. : Å the mass of halogen increases. K $ (A) 85. (d) : The order of reactivity follows the sequence : 
48. (d): CH;CH,CHCH; will undergo hydrolysis at the 61. (c) : The ethanolysis of 1° halide generally pr cH; CH, benzyl halides > alkyl halides > ery! halides. 
p 3 3 NalC, 
Br Sy2 mechanism. In case if it proceeds via Sy1 mecha CH;—C —CH,CN on > CH, q CH„CH„NH„ Out of chlorides end bromides, bromides are more reactive. 
fastest rate because rate of reaction for hydrolysis of alkyl = intermediate carbocation is unstable, since it has no at tH, la Therefore, the corect order of reactivity Ís 
halides is 3° > 2° > 1°. carbon atom for resonance. (a) 7 PhCH,Br > MeBr > MeCI > p-MeOCH,8r 
cl 62. (b) 63. (a) 73. (b) @ ` 9 [e] ø M 
49. (a): CH;—CH,—CH,—Cl + CH; —CH— CH; 64. (a) 74. (a) 86. (b): p-Dichlorobenzene being more symmetice! then 
1-Chloropropane sje 2-Chloropropane d Å k B: CH; cH o-isomer fits dosely in the cystal lattice end hence greater 
KOH 65. (c) : Polar protic solvents increase the stability of carbo 75. (b): CH t a Zn-Cu/C,HOH ai i Á a amount of energy is needed to break the aystel lattice Thus, 
ae oe dae to salvation: i apo > CHa —C—CHs  p-isomer is less soluble then o-isomer. 
3 == 2 
Prop-1-ene 66. (d) : In alkyl halides, polarity of C — Br bond in x i ae p: = the molecular mass, stronger the van der 
å Mn faals’ forces of atwaction and hence higher is the melting 
in z a: 
50. (a) : CH;CH,CH,| EEES CH, — CH = CH. increase in chain length. 76. (c) : Kl reacts with RCI to form RI. This RI molecule now _ point/boiling point 
3 CH„CH2' 3 2 ` ~ X 4 p g point. 
67. (a): The order of reactivity of alkyl halides : hydrolysed easily to give ROH because alkyl iodide are more P ic hi j; 
+ A yoge A 88. (a): Due to steric hindrance, tertiary haloakenes do 
reactive than alkyl chloride. Thus, reaction becomes fasteron _ not prefer to undergo substitution but instead undergo 


CH, — CH=CH, — 22 > cH, — í —CH,Br 
x 


B 
= 68. (d) : /so-butylene is obtained. 


cl Br CH3 


ale. KOH 


| 
51. (c): Cho aie ——+ CH;~— C= CH, 
l 


CH; 
2-Chloro-2-methylpropane 


CH; 
2-Methylprop-I-ene 


CH; 


52. (b): RX + Mg S= R Mg — X 
Grignard reagent 


R=F>R=CI>R-Br> R— l. During dehydrohal 


San 4 C-Ib a 
53. (c) : Markovnikov's rule is followed for addition of HX So pei — than C — F bond. 
r of halides : 


on asymmetric alkenes. 
R-I>R-Br>R-CI>R-F 


iodide > bromide > chloride (nature of the halogen atg 
tertiary > secondary > primary (type of halogen atom) 


| I 
H;CCCH, + CH;ONa —> CH;C=CH, + CHOH 


69. (b): The order of bond dissociation energy : q 


addition of Kl. 

77. (c) : CH;CH,I reacts more rapidly with strong base 
in comparison to CD;CH;I. The elimination of HI (or DI) 
in presence of strong base shows E2 elimination. The 
rate determining step involves the breaking up of C—H 
(or C—D) bond. The C—D bond being stronger than 
C—H bond is difficult to break. 

78. (c) : Silver nitrite is a covalent compound and the bond 
between Ag — O is covalent. Therefore, it does not have a 
Negative charge on the oxygen atom. Hence, the nucleophilic 
attack occurs through the lone pair on nitrogen forming 
nitroalkanes (R-NO,). 


elimination. 

89. (d): Vinylic halides are very less reactive towards 
nucleophilic substitution reactions because of resonance 
effect. Resonance gives rise to partial double bond character 
to the carbon-halogen bond making it stronger and therefore 
more difficult to cleave than a Csp? — X bond. It also reduces 
the polarity of the carbon-halogen bond thereby making 
heterolysis difficult. 


x. m + 
áa liber CH, — CH= X: 
90. (a): The C-atom of C — Cl in chloronitrobenzene carries 
a small +ve charge. 


for the s 


. (e) 


increase 
cases as the 
Strength o! 
93. (c): 
effect; but 


beco! 


Bromobenzene á 
electrophiles. 


Br Br Br 
J ! i 
A B: 

S 8 os per 
N) Br k ] 
O- O -O 
z Y 

Br 


1, @-dibromobenzcuc 
(msjor product) 


94. (d): Halobenzenes become reactive to nucleophilic 
substitution reactions when electron withdrawing groups 
(nitro, cyano) are present at ortho/para position. This is 
evident from the milder conditions required for hydrolysis in 
2, 4-dinitrochlorobenzene than chlorobenzene 


Term! Chen 


was CHSE Be ty ð 
poor 
KM ny MNO, 388 K a 
| uF l; (O 
inirochior 
g5. (a) 
o6. (a): 2-Chloro-3 methylbutane on treatment 
alcoholic potash giv methylbut-2-ene as main pr 
plc. KOH 
H.L-CH=-CH -CH ÆR, CH,~ C=CH=G 


product 
hydrogenated carbon” 


still they are insoluble in water. This is due to the fa 
fialoalkanes can neither form hydrogen bonds with 


water molecules. 
98. (b): Vinyl chloride itself shows resonance struct 
thus stabilized 

As vinyl chloride has partial double bond charai 
breaking of C = CI bond is difficult which makes vinyl chig 
less reactive than alkyl chloride. 


ik 


CH=CH 


Cl H,T— CH=CI* 
99. (c): Halogens are somewhat deactivating 
o, p-directing. As a result, aryl halides undergo the 
electrophilic substitution reactions less readily than ben 
100.(c) : Aryl halides undergo nucleophilic substitution 
difficulty, 


LCOHOLS 


General formula : Alcohols ara tha hydras 
derivatives of alkanes Aaa 


havin 
formula CH , OF i 


Nomenclature:In common systery 
are named as alkyl aleohol Ae 
TUPAC system, alcohols are call 
by replacing “e` of alkane by “st 


Structure ; In alcohols, R= OH, the Ouaton: 
of hydroxyl group is attached tó C-atam hy 


> 1 Alcohol 


| HION 

| Prt stented 
CH HOH OH | 
Pragya 


H> Vinylic CH;= CHO > F Akahal Qt 


alonhals 


(nasain 


[> Ante alashols CH. 


> Benzylic alcohols K 
v Su S 
Baut ast SPeneyaequre Et 
(Praqy natin on = 


Preparations 
> From alkenes: 
- By acid catalysed hydration + 
CH CH=CH, + HO 


76 
- By hydroboration-oxidation : 
CH,CH=CH, + (H-BH;); 
CH,—CH-CH, 
H _ BH; 


H,CH=CH; 


CH 
(CH,CH,CH,),BH < 
[renzo enanas 
H.O, 


3CH,CH,CH,OH + B(OH);*— 01 


Propan-1-0l 


> From carbonyl compounds: 
- By reduction of aldehydes and 


ketones: 
RCHO + H, Æ> RCH,OH 


NaBH, 
RCOR'—“*> R—-CH—2 


OH 
- By reduction of carboxylic acids 
and esters: 


(i) LiAlH, 
RCOOH Ro? RCH,OH 


Rcoor’ HO RCOOH + R'OH 
- From Grignard reagents : 
x 
RCHO + R'MgX C 3 R—CH—OMgX 
Jro 
č 
Mg(OH)X + R=CH—OH 
r 
RCOR + R'MgX — ROMA 
R 
R [io 
| 
R-C—OH + Mg(OH)X 
R 


Physical properties : 

> Physical state : Lower alcohols are 
colourless liquids with characteristic 
smell while higher alcohols are colourless, 
odourless waxy solids. 

> Solubility : Solubility of alcohols in water 
is due to their ability to form hydrogen 
bonds with water molecules. The 
solubility decreases with increase in size 
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oups and solubility incroag 
a ally f pin branching and the ordði 
with inc 
is 1°<2°< z 
> Boiling points 
alcohols increase 
or of carl m. r 
mm re e and the boiling Poi nt 
Sir with increase of branching h, 
a k due to decrease in van dey 
weal forces with decrease in surfac 
x and the order is 1°>2°>3% 
ies : Alcohols react bot} 
mical properties ¢ 
“z nucleophiles (when the bond bet 
d: H is broken) and electrophiles (when thi 
bond between C— O is broken). 4 
» Reactions involving cleavage of O— H 


bond : f 
_ Acidity of alcohols (reaction w 


: The boiling points ol 
with increase in thi 


area 


metals) : 
—> 2RONa + H. 
2ROH + 2Na aie 2 
alkoxide 


_ The above reaction shows that alcohols 
are acidic in nature. 

_ The acid strength of alcohols decre: 

in the following order : 

R R 


R->—CH,OH > _ CHOH >> R>—C— 


Secondary 


Primary 


- Esterification : 
ROH + (RCO),0 or R'COCI —> 


> Reactions involving cleavage of 
bond: 
- Reaction with hydrogen halides: 


Anhyd, ZnCl, i 
ROH + HX- > RX + H30. 
~ Lucas test: Lucas reagent is a solutio] 
of conc. HCI with anhyd. ZnCl. 
- With Lucas reagent, 
Primary alcohols — No cloudiness 
Secondary alcohols — Cloudiness in | 
minutes 
Tertiary alcohols — 
immediately 
- Reaction 
trihalides : 
ROH + PCl, —> RCI + HPO, 


with 


Alcohols, Phenols and Ethers 
- Dehydration; 
H350; 
CyH,OH -ip CHy=CH, + H„O 


H 
N 85% HPO, 
CH;CHCH, GaK 2 CH, Cli: CH, + H,O 


Ms 20%11,PO, its 
a À 
Cigo 6 cy dL CH, +140 
H, 


Thus, the relative ease of d if i 
of alcohols follows the aaas iln 
Tertiary > Secondary > Pri ji 

- Oxidation : mney 


oi OH 
RCH,OH——>R—C=9-O), p ha, ő 
Aldehyde Carbonylic 
acid 
RCH,OH LAIAK, ROHO 
CH,CH=CHCH,OH ZE 5 
CH,CH=CHCHO 
CrO; or Cu/573 K. 
pe R~ R 
Ü 


sec-alcohol Ketone 
k 
CH;—C—O8 57 CH,—C=CH, 
CH; 
> Victor Meyer’s test : 


Re oak: 
OH 


alcohol © 


Blood red colour | Blue colour ] 


PHENOLS 


* General formula : Phenols are the 
compounds in which hydroxy (OH) group 
is directly linked to aromatic ring having 


formula, CgH;OH. 


* Nomenclature ; 
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en The simplest hydre 
derivative of benzene is phenol, alið called 
carbolic acid, It ía its common name and also 
an accepted IUPAC name. 
Structure: In Phenols, the 
—OH group is attached to 
sp hybridised C-atom of an 
aromatic ring. 
Classification : Like alcohols, phenols 
are also classified as mono and polyhydric 
phenols, 


r H 


OH 


* Preparation: 


>» From haloarenes : 
ON?” OH 


a 
Cr Q= Ü 


> From benzenesulphonic acid: 
SO,H oH 


C=O #0 


>» From diazonium salts : 
+N,+HC 


()N2OH 
DE 


yia 


NH, 
Ni H 
OEROL 
Aniline Benzene diazonium 
chloride 
> From cumene: 
CH 3 


CH—-CH = CH;=C-0-0-H QH 


O20 +Ò 


Cumene 


due to large hydrocal 
ring) part. Å 
_ Phenols are soluble in alcoho 
and also in NaOH. 
> Boiling points : 
of phenols are much higl 
corresponding aromatic 
and haloarenes due to intermo! 
hydrogen bonding. 
Chemical properties : i 
> Acidity of phenols : Phenols are weakly 
acidic in nature due to polar O-H bond 
attached to sp*-hybridised 


Is, ethers 


The boiling points 
her than the 
hydrocarbons 
ermolecular 


directly 


C-atom. 
- They turn blue litmus red and react 


with alkali metals and alkalies to form 
their salts. 

- Phenol is weaker acid than carboxylic 
acid. It does not react with sodium 
carbonate (Na CO,) and sodium 
bicarbonate (NaHCO,). 

- Phenols are more acidic than alcohols 
which can be explained on the basis of 
resonance. 

~ Electron withdrawing groups increase 
the acidic strength of phenols, 
~ Electron releasing groups decrease the 
acidic strength of phenols, 
- Reaction with metals ; 


OH ONa 


Cm) +H, 


Phenol Sodium phenoxide 
In addition to this, phenols Teact with 


aqueous sodium hydroxide t 
i 0 fo 
sodium phenoxides, = 


Acetylsalicylic acid 
(Aspirin) 


> Electrophilie aromatic substitu 


_ Nitration : 
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78 Ay NaH —> +H,0 > Reimer-Tiemann reaction: 
soe ss + Na 
4 propert phenols are colourles ly Sodium phenoxide H Na’ 
Ú ctl co liquids lic P CHCI; + aq. NaOH. CHCI 
crystalline solids s id tie pheno i aiea ` pi 
> Odour: They have chars a 
d COOH X 
js are i 
Solubility ; Like alcohols, phenols 97 AV l cnoo H> Mos 
aih i ed due to the formatio í : 
soluble in water P h water. F IH 
7 bonding with water- se 4 
R re less soluble than alcohol: sal óo Å 4 
"li rbon (benzene ð 
Salicylaldehyde 


+ Cl 
» Reaction of phenol with zinc dust ; 
OH 


Q a> C) +200 


OH OH ‘ >» Oxidation 
Deo, (SY NOR, QH 
: Na,Cr,0, 
o-Nitrophenol H350; 
Benzoquinone 
OH 
g ON. » Test for phenols: 
ac NO, - Ferric chloride test : Phenol gives 
conc. HS0, violet colour with neutral FeCl, 


- Halogenation : 


OH 


Cte 


> Kolbe’s reaction : 


OH 


ú 
* NaOH Ò 


Br, in CS, 
273K 


solution. 
OH 


6 + FeCl, —> 3H" + [Fe(OC,H,)g]>"+3HCI 
(violet complex) 


- Bromine water test : Phenol gives 
white ppt. with Bro-water due to the 
formation of 2,4,6-tribromophenol. 


OH OH 
Br. Br 
+3Br, HO > +3HBr 
Br 


(white ppt.) 


ETHERS 

e General formula:Ethersarethe compounds 
having general formula, C,H», ,90 ; where, 
n is always greater than 1. 

e Nomenclature : Common names of 
ethers are derived from the names of alkyl/ 
aryl groups written as separate words in 


2,4,6-Tribrome 
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alphabetical order and adding the word 
‘ether’ at the end. If both the alkyl groups 
are the same, the prefix ‘di’ is added before 
the alkyl group. According to TUPAC system 
of nomenclature, ethers are regarded as 
hydrocarbon derivatives in which a hydrogen 
atom is replaced by an — OR or —OAr group, 
where R and Ar represent alkyl and aryl 
groups, respectively. The larger R group is 
chosen as the parent hydrocarbon. 
Structure : In ethers, the four electron 
Pairs, í.e., the two bond pairs and two 
lone pairs of electrons on O-atom are 
arranged approximately in a tetrahedral 


arrangement. 
hr 


É mz K 
Classification : Ethers can be classified 
as symmetrical or simple ethers having 
formula, R—O—R and unsymmetrical or 
mixed ethers having formula, R—O—R’. 
Preparation : 
> From alcohols by dehydration : 


HS0,, 
aron HABE ROR 


> From alkyl halide : 


R-X+RONa Gý? ROR 
(Williamson synthesis) 

- Williamson synthesis can be used to 
prepare ethers containing 2° or 3° 
alkyl groups through Sy2 mechanism. 
In this case, the alkyl halide must 
be 1°. In the case of 2° and 3° alkyl 
halides, elimination takes place. 
It cannot be used to prepare diaryl 
ethers. Á 

- Dehydration of alcohols for the 
formation of ethers follows the order : 
1° > 2° > 3°. 

e Physical properties: 
>» Physical state and odour : Dimethyl 
ether and ethyl methyl ether are 
exceptionally gases at room temperature 
while all other ethers are colourless 
liquids with characteristic ethereal smell. 


Ð 
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vater to 
> Solubility : Ethers are soluble în "ing. 
acertain extent due to hydroge aaa = 
- Solubility decreases with in 

molecular mas = 
- Ethers are fairly soluble in all Eat ed 

solvents such as alcohol. chlorole 
benzene, etc. s lower 


> Boiling points : 


boiling points than isomeric 
to their inability to form hy 


and get associated. 

- But lower ethers h 
boiling points 
comparable mole 


dipole-dipole interactions. 
(containing car" 


- Higher ethers 


atom more than four) 
ts than n-alkanes of 


lower boiling poin 


comparable molecular mai 


than n-alkanes 
cular masses due to 


Ethers hav 
alcohols due 


„drogen bonds 


Jightly higher 


ave si 
of 


bon 
have slightly 


sses due to 


weak van der Waals'forces of attraction. 


- Polarity : Ethers are 


polar in nature. 


- Density : Ethers have low density. All 
ethers are lighter than water. 


Chemical properties: 


> Cleavage of C—O bond in ethers: 
ROR + HX —> RX + ROH 
ROH + HX — R-X + H,O 


OR 


oH 
Ó +HX—> On 


ROR’ + HX —> RX + R' OH 
The order of reactivity of hydrogen halides 
is as follows : HI > HBr > HCl. 


CH; 


CH, 


CH;=G-0CH; + HI HEI 


CH; 


CH, 
+CH,OH 


mee CBSE Boara PETE Serea 


rophilic substitution : 


Elect i 
Ú Halogenation $ 
OCH; CH, 
Q) Tihanoic acid 
Anisole iÁ 
p-Bromoanisole 
(Major) 


_ Friedel-Crafts reaction; 
OCH; 
Anhyd. AICI; 
Oo + CHCl —&, 


>-Methoxytoluene 


(Minor) 
OCH; 
Anhyd. Al 
+cH,coci “22 ACs, 
Ethanoyl 
chloride 
OCH, 


COCH; 
Á 
2-Methoxyacetophenone À 


(Minor) 


- Nitration: 


OCH; OCH, 
H,SO, NO, 
HNO, r 

2-Nitroanisole 
(Minor) 


1. Which of the following reagents ca 

used to oxidise primary alcohols to aldehyde Ë 
(a) CrO; in anhydrous medium. oe 
(b) KMnO, in acidic medium, 

(c) Pyridinium chlorochromate, 

(d) Heat in the presence of Cu at 573 K. 

2. A primary alcohol, C,H si 
vith sulpbavieseid underage prt ead 
an alkene, B. B when reacted with HCI ero. 
which on treatment with aqueous KOH gives 
compound D, C;H;O0. A and D are 

(a) functional isomers 

(b) position isomers 

(c) chain isomers 

(d) stereo isomers. 


3. Which of the following reactions will not 
yield phenol? ø 
cl 
(a) (i) Fusion with NaOH at 300 atm 
Gi) H,O/H* 
NH, 


b) Ò (i) NaNO HCI 
a 
(ii) H,O (warming) 
i) Ol 
© Ó a ae 
Gi) HY 
cl 


(d) (i) NaOH 2), 298 K/1 atm 
(ii) HCI 
a 


4. IUPAC name of the compound CH; -GH-0CH, 
$ 


is CH," 
(a) 1-methoxy-1-methylethane 3 
(b) 2-methoxy-2-methylethane 

(c) 2-methoxypropane 

(d) isopropylmethy]l ether: 


5. Arrange the following alcohols in order of 


increasing reactivity towards sodium metal. 


=) Multiple Choice Questions (MCQs) 


4e) (i) < Gi) < Gii) 


——$— ð 


ú) (CHJ,C—0H 


Gi) (CH2)„,CH—OH 
Gii) CH„CH,OH 
(a) (iii) < Gi) < (í) (b) (ii) < (í) < Gii) 
f (d) (iii) < (i) < Gi) 
. Which of the followin; 
g compounds will 
most easily attacked by an eleetrophile? a 


æ Ó és Oð 
oo” @ o” M 


7. Which reducing agent is used for the 
following conversion? 


RCOOH —> RCH,OH 
ay LAH, (b) NaBH, 
© K,Cr,0, (d) KMnO, 
8. Which of the following alcohols reacts most 
readily with Lucas reagent? 
(a) CH,;CH,CH,OH (b) á ls 
= ÓH 
Pa FT (ad) ae OH 


CH, CH; 
9. Phenol when treated with excess of bromine 
water gives a white precipitate of " 
2, 4, 6-tribromophenol 
(b) o-bromophenol 
(c) p-bromophenol 
(d) bromobenzene. 


10. One mole of ethyl acetate on treatment with 
an excess of LiAlH, in dry ether and subsequent 
acidification produces 

(a) 1 mol acetic acid +1 mol ethyl alcohol 

(b) 1 mol ethyl alcohol + 1 mol methyl alcohol 


(ey 2 moles of ethyl alcohol 
(d) 1 mol of 2-butanol. 
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the products 


11. Which of the following are 
shown by the reaction of methoxyethane 
HI? y jð 
(a) CxH;I + CH;OH (b) CH;I + Be! 
(c) C„H;OH + H„O_— (d) CzH5 
12. p-Nitrophenol is a stronger acid th: 
while p-cresol is a we: 

explained as 

(a) —CHy group decreases the electron 

on oxygen of O—H group making P 
weaker acid 


(b). —NO, group decreases electron density = 
oxygen of O—H group making p-nitrophenol 


a stronger acid 


(c) —CH; group increases the electron density 
on oxygen of O—H group making release o 


H* easier 


(d) —NO, group increases the electron density 
on oxygen of O—H group making release of 


H* easier. 


13. Which of the following alcohols will give the 


most stable carbocation during dehydration? 
(a) 2-Methyl-1-propanol 

b) 2-Methyl-2-propanol 

(c) 1-Butanol 

(d) 2-Butanol 


14. An organic compound with molecular 
formula C,Hj90 does not react with sodium. 
With excess of HI it gives only one type of alkyl 


halide. The compound is 
(a) C,H,OC,H, 
(b) CEGAH, 


OCh; 
(c) CH;CH,CH,OCH, 
(d CH;CH,CH,CH,OH 
15. Unlike phenol, 2,4-dinitrophenol is soluble 
in sodium carbonate solution in water because 
{a} presence of two —NO, groups in the ring 
makes 2, 4-dinitrophenol a stronger acid 
than phenol 
(b) presence of two —NO, groups in the ring 
makes 2, 4-dinitrophenol a weaker acid than 
phenol 
(c) presence of two —NO, groups make 
the hydrogen bonding easier, making 
2, 4-dinitrophenol soluble 
(d) nitro group reacts with NaCO; while—OH 
group does not. 


OH + CHI 
an phenol 
aker acid. This can 


density 
-cresol a 


ich of the following is not trus Agu 
16. Which an heated copper at 300°C? 


reaction wit 
with reactie > benzyl alcohol 


aal 
(a) Phewjary alcohol > ketone 
(b) Brim cohol > aldehyde 
= Tertiary alcohol > olefin. 


he following compounds 


Which of t 
17.. Which ¢ ative on treatment with bre 


be ft 
tribromo derive 


pater? 
water CHOW CH, 
A (b) 
` OH 
CH; CH; 
1 
OH 


18. A compound X with the molecular mt 
C;H;O can be oxidised to another compot 
Y whose molecular formula is C3H6 
compound X may be 
(a) CHj;CH,OCH, 


correctly matched in the given reacti 


(a) CHOCH; + HBr ZB > C,H,0H+ CH;Br 


(b) C„H;OC»H, + 2HI —> CHI + C H40 
Excess 1 
Cold 


(c) C„H;0C»H;, + HCl —— [(C,H,),0) 
(d) (CH;);COC,H,; Æ> (CH;),CI + C,H, 
20. Phenyl methyl ether (anisole) react 
HI to give phenol and methyl iodide 
iodobenzene and methyl alcohol because 
(a) I ion prefers to combine with th 
group in order to minimise steric 
(b) I ion is not reactive towards benzen 
(c) phenol is formed as a result of hyd 
iodobenzene Ë 
(d) methyl alcohol formed during reaction rea 
with I” to form methyl iodide. ` É 
21. Identify the final product of the re 
sequence. 
OH 
Zn 
distillation 
(a) Benzophenone 
(e) Dipheny] 


Alcohols, Phenols and Ethers 


22. The C—O—H bond 


angle in al " 

tea ber ti tetrahedral AN le whera atiy b) phenol 83 
C—O0—C hond angle in ether į = i 
because lightly greater (7 tenzaldehyde 
(a) of repulsion between the two bulky x tr 29 ús sulphonic acid, 

O atom in both al oups. ut of benzen , 
(b) heilan cohols and ethers is sp3. easily nitrated E Phenol, phenol is more 

ei a) presence of. 
(c) lone pair ~ lone pair repulsion í 'H group in phenol increases 
i 8 great, the el, Phenol iner, 
1 ating r-bond pair replusion,” oad Position” density at ortho and Pare 

(d) No ' (b) presi 

ax “ú ence of —OH 
23. The most suitable Teagent for the conversi the electron deS in phenol decreases 
of RCH,OH —> RCHO is ‘sion position ity at ortho and para- 


(a) KyCr,0, 


(b) Cro, 
(c) KMn0, 


(c) nitrati í ae 
(a) Poe. ion being electrophilic substitution 


Tequires less density at ortho and para- 


24, The major product of acid catal position 

i ysed (d) phenol í s. 
dehydration of 2-methylcyclohexanol Phenol is more Teactive than benzene di 
1-ol are respectively and butan- =R effect. s 


(a) 1-methylcyclohexene and but-1-ene 
(b) 2-methylcyclohexene and but-2-ene 
(c) 2-methylcyclohexene and butane 
(d) 1-methylcyclohexene and but-2-ene. ( 
35, Ethers ate.propared byrða c) electrophilic substitution reaction 

sodium alkoxides and alkyl halides, Which opi i acne = 

following reagents should be taken to Prepare 31. Which of the following statements is 4 
methyl tert-butyl ether? (a) The reaction of methyl magnesium iodide 
(a) (CH,)3C — Br + NaOCH, with acetone followed by hydrolysis gives 


30. The reaction between Phenol and chloroform 
in the presence of aqueous NaOH is 


(a) nucleophilic substitution reaction 
(b) electrophilic addition Teaction 


(b) CH;Br + NaOC(CH,), secondary butanol. 

(c) CH,CH,Br + NaOC(CH;,), (b) Primary alcohols are dehydrated easily than 

(d) (CH3)2C — Br + NaOCH,CH, Secondary and tertiary alcohols. 

26. IUPAC name of CHLCH,CH.CH— CHCH, g © bread aleohol is more acidic than primary 

(a) 3-propylbutan-1-ol CH,OH (d) Tertiary butyl alcohol gives turbidity fastest 

(b) 2-ethylpentan-1-ol with Lucas reagent. 

(c) 3-methyl hydroxyhexane 32. For the reaction, 

(d) 2-ethyl-2-propyl ethanol C2H5OH + HX —> C HX + H,0; the order of 
reactivity is 


27. Compound C„H,O has two isomers X and 
Y. On reaction with HI, X gives alkyl iodide and 
water while Y gives alkyl iodide and alcohol. 
Compounds X and Y are respectively 

(a) C2H;0C,H; and CH,0C,H; 

(b) CHOCH; and C„H;OCH; 


(a) HCl>HBr>HI (b) HI> HBr> HCI 
(c) HBr>HCl>HI (d) HI> HCl> HBr 


33. Arrange the following compounds in 
increasing order of boiling points. Propan-1-01, 
butan-1-ol, butan-2-0l, pentan-1-ol. 

(a) Propan-1-ol < butan-2-ol < butan-1-ol 


(c) C„H;OH and CH,OCH, À 
pentan-1-ol 
3 ht ta: P (b) Propan-1-ol < butan-1-01 < butan-2-ol 
28. In the following sequence of reactions, ‘<pentan-L-l Ee. 
-2-01 < butan-1-o! 
í 3 steam , p Q Naon, „ _ (e) Pentan-l-ol < butan: 
ah = ‘ : Sa l < butan-2-ol 
-1-1 butan-l-ol < butan-2- 
ill be (d) Pentan-1-ol < i 
the compound Q formed wi! Seca 


(a) aniline 
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34, The total number of isomers P 


compound with molecula te 
having -OH as functional group 15 


(a) 8 b) 6 3 > HBr, O? 
(c) 4 (d) 12 a is) A _ HBr, O) > Na, ia 
afi anol an bh) (Ø 
35. An equimolar quantities of ethane The ( aðr m> CH;C 
is heated with conc. H504- (c (1) > KMnO4 
propanol a > Br, 
Va l C,H. mich of the following alcohols giveg 
æf a ee Aas VE orda ether on being heated 
(c) C,H;0C3H; (d) all o! se. „best yie oe id? F 
36. Which ofthe following is not a characteristic „ trace obese aci 
of alcohol? (a) 2-Pentano i 
(a) They are lighter than water. ` (b) 2-Methyl-2-butano! 
(b) Their boiling points rise fairly uniformly (c) 1-Pentanol í 
with rising molecular weight. (a) 2-Propanol A 


(c) Lower members are insoluble in water a 
organic solvents but the solubility regularly 


increases with molecular mass. 


11 
(d) Lower members have a pleasant sme 
and burning taste, higher members are (p) p-CICgH,CH(OH)CH3 


colourless and tasteless. 


37. Conversion of phenol to salicylic acid and to (d) Cy H;CH(OH)CH3 


salicyaldehyde are known as (respectively) 


(a) Reimer-Tiemann reaction and Kolbe's bromide followed by hydrolysis will produ 


reaction 


(b) Williamson's synthesis and Hydroboration- 


oxidation 


(c) Kolbe’s reaction and Williamson's synthesis 
(d) Kolbe’s reaction and Reimer-Tiemann 


reaction 


Cone. H,SO, 
38. (CH,),C—CH,OH ——>—9 X 


170°C 
In the reaction, X is 

(a) (CH,),C=CHCH, 

(b) CH;C=CH 

(c) (CH3),CHCH,CH, 

(d) Bg GH e 

CH, 

39. Cumene on reaction with oxygen followed by 
hydrolysis gives 
ʻa) CH;OH and C,H,;COCH, 
b) CgH;OH and (CH),0 
c) CgH;OCH, and CH,0H 
1) CgHsOH and CH,COCH, 


) Na,Cr,0,, H,SO, 
Na,CrO,, HCl 


ossible for 


+ formula CzH12O 


(a) CHCOOH 
(e) CgH;OH 


BSE Board Term-I Chemistry Class., 


mee C 


Which of the following is the proper met) 
41. Whi 


n-hexane from n-propyl alcohol? = 
ropare n- 

iad 2,00 > CH„CH„CH9Br -, © 
CH,CH„CH2 CHORA 
> HCN 


43. Which ofthe following alcohols is dehyd 
most easily with conc. H504? P i 
(a) p-O)NCgH,CH(OH)CH, p: 


(c) p-CH;OC,H,CH(OH)CH3 


44. Propanone on reaction with alkyl magni 


(b) secondary al 0 


(a) primary alcohol 
k (d) carboxylic 


(c) tertiary alcohol 
45. Complete the missing links. 


lc. KOH HBr 
CH;CHBrCH, === X oroia? Ý 
x Y 


(c) CH,CH=CH, CH;CH(Br)CH; 
(d) CH;CH=CH, CH,CH,CH,Br 
46. The decreasing order of boiling points of ti 
following alcohols is 


pentan-1-o] 
(b) pentan-1-ol > 3-methylbutan-2= 
2-methylbutan-2-ol 
(c) 2-methylbutan-2-ol > 3-methylbutan-25 
pentan-1-o] á 
(d) 2-methylbutan-2-01 > pentan-1-¢ 
3-methylbutan-2-0] Á 


Alcohols, Phenols and Ethers 


48. Anisole on reaction with chlorometha: e in (A) => v) 

sence of anhyd, P iv), (B) (iii), (C) íi), (D) = (i 
prosen 'ydrous AICI, gives (d) (A) = (ii), (B) = (ív), ‘Oo Eo $ = 
p , iii 


(a) o-methyl anisole and p-methoxy anisole 
pie arnar pimetioeyaniec: 52. Ether is obtained from ethyl alcohol in 


(c) o-methyl anisole and p-methyl anisole wage ee at 
(d) o-methoxy acetophenone and p-methoxy (e) 412 K (b) 443 K 
acetophenone, c, (d) 213K 


53. How many alcohols with molecular formula 
CH ;9O are chiral in nature? 


(a) 1 (b) 2 
(e) 3 (d) 4 
54. IUPAC name of m-cresol is 
(a) 3-methylphenol (b) 3-chlorophenol 
(c) 3-methoxyphenol (d) benzene-1,3-diol. 
55. Which of the following is most acidic? 
(a) Benzyl alcohol (b) Cyclohexanol 
(c) Phenol (d) m-Chlorophenol 
56. Boiling point of ethyl alcohol is greater than 
ether due to 
(a) van der Waals forces 
(b) London forces 
(c) polarity ` 
(d) hydrogen bonding. 
57. Which of the following is phenol? 


49. Vapours of an alcohol X when passed over 


hot reduced copper, produce an alkene, the 
alcohol is 


(a) primary alcohol 

(b) secondary alcohol 

(c) tertiary alcohol 

(d) dihydric alcohol. 

50. Acid catalysed dehydration of t-butanol is 

faster than that of n-butanol because 

(a) tertiary carbocation is more stable than 
primary carbocation 

(b) primary carbocation is more stable than 
tertiary carbocation 

(c) t-butanol has a higher boiling point 

(d) rearrangement takes place during 
dehydration of t-butanol. 


51. Match the column I with column II and mark 


the appropriate choice. (a) Cresol (b) Catechol 
Column I Column II (c) Benzenol (d) All of these 
OH 58. Propene, CH,CH=CH, can be converted 
into 1-propanol by oxidation. Indicate which set 
(A) Catechol @ of reagents amongst the following is ideal for the 


OH above conversion. 
(a) KMnO, (alkaline) 


Pð (b) Osmium tetroxide (0s0,/CH,Cl,) 
(B) Resorcinol Gi) Oo (© BH and alk. H,0, 
: (d) Oy/Zn 
L 59. Among the following sets of reactants which 
w iii one produces anisole? 
(C) p-Cresol Gii) (a) CH,CHO | RMex 
oH (b) C,H.OH ; NaOH ; CH;I 
oH (c) C,H,OH ; neutral FeCl, 
mou : (d) C,H,CH, ; CH,COCI ; AICI, 
Paare x 60. Primary, secondary and tertiary alcohols can 
CH; be distinguished by 


(b) Lucas test 
(d) Tollens test. 


(a) Borsche’s test 


$ LE iv), (D) > Ü 
(a) (A) > Gi), (B) > (iii), (C) > (iv), (D) > (i © Hs 


(b) (A) > (i), (B) > Gi), (C) > Gii), (D) > (iv) 
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Ð Case Based MCQs 


c amongst the following is 


st acidi 
„and 65 Mos on 

Case I : Read the passage give? Lee õi 

answer the following questions from 6 nati | J NO; a 

Both alcohols and phenols are acidic a a (a) © aa 
but phenols are more acidic than alcoho ©, Ð = 
strength of alcohols mainly depends opa si ou 
inductive effect. Acidic strength of P p @ 


M tive 
depends upon a combination of both HR wW (O 
effect and resonance effects of the en 
and its position on the benzene Ting. ©" 3: NO; M á 
withdrawing groups increases the acid IT : Read the passage given below. 
strength of phenols whereas electron done Case fie following questions. 4 
groups decreases the acidic strength of phenols- ansW thesis is used for the prepa 


f <vlic acid. FiJliamson’s syn! E 
Phenol is a weaker acid than carboxylicacid Willia Mas well as unsymmerical 


ei symme! . ai 
61. Phenols are highly acidic as compared to oo vm reaction mechanism. In William 
alcohols due to Sihi is, 1° alkyl halide are used for pre 


(a) the higher molecular mass of phenols hers because 2° and 3° alkyl hal: eg 

(b) the stronger hydrogen bonds in phenols bese hers are cleaved by hydrogen h 
(c) alkoxide ion is a strong conjugate base alkene, E an alkyl halide where alky 

(d) phenoxide ion is resonance stabilised. to ao pondiñié to that alkyl whichiHA 

s s Aan $ 

62. The correct order of acidic strength among -taber of carbon atom (it is because of ] 


the following is steric hindrance). In polar media unsymmetri 
(D H0 (ID) CH,CH,OH Se like tertiary 
OH ] : 
x proceed via carbocation formation. 
(IIT) (Iv) In the following questions (Q. No. 66: 
statement of assertion fellowes by a st 
cC reason is given. Choose the correct: 
ta) (> r a) ! a of the following choices on the basis oft 


(b) (IV) > (IIT) > (1) > (ID 
(e) (IV) > (TID > (ID > (I) 
(d) (I) > (ID > (IV) > (III) 


above passage. 

(a) Assertion and reason both are 
: statements and reason is correct explé 

63. The correct decreasing order of pK, value is Rnansertion 3 


OH OH OH OH (b) Assertion and reason both are ci 
statements but reason is not co 
explanation for assertion. 

OCH, a (c) Assertion is correct statement but re: 

CH; NO, wrong statement. Á 
o m p ™ (d) Assertion is wrong statement but reas 
(a) II > IV > I > III (b) IV > II > III >I correct statement. 
(©) M>1>IV>I (d) IV>I>I1>II 66. Assertion : Rate of reaction of 
64. The compound that does not liberate CO„ halide in Williamson’s synthesis react 
on treatment with aqueous sodium bicarbonate 1°RX > 2°RX > 3°RX. r 
solution is Reason : It is a type of bimolecular substitut 


(a) benzoic acid reaction (Sy2). Ë 

(b) benzenesulphonic acid 67. A A 

(c) salicylic acid - Assertion : t-Butyl methyl ether 

(d) carbolic acid. prepared by the reaction of t-butyl bromide 
sodium methoxide. 4 


Alcohols, Phenols and Ethers 
Renson : 


Sodium meth 
nucleophile. oxide is a weak 87 


i (2) ethyl alcohol 
68. Assertion : Williamson's synth ©) n-propyl alcohol 
2 g je rome. 
Reason:Ary alides donot undergo nucleophili LEO, Products, 
substitution easily. c SR me. 
. Assertion : When í i 

r aai with sodium l bromido is x ACK b) AA 
ether is obtained as a major pro diet isopropyl (c) both (a) and (b) Bra 
Reason : With secondary al A hi li \ 
substitution and elimination aa alides, both 75. The aie Á i Ë 

$ product: "a o 
10: ee R : Both symmetrical and > kis 
unsymmetrical ethers can be 
Williamson’s synthesis, prepared by (a) a 
Reason : Williamson’s synthesis ig ái 


nucleophilic substitution reaction, Sat © Q a @ ó 


Case III : Read the passage give 

answer the following estan: fon a Case IV : Read the passage given below and 
Dehydration of alcohols can lead to the formation _ 2nsWer the following questions from 76 to 80. 

of either alkenes or ethers. This dehydration can 4®°™Pound(X)containingC,HandOisunr lice 
be carried out either with protonic acids such towards sodium. It also does not react with 
as cone. H2504, HPO; or catalysts such as Schiff’s reagent. On refluxing with an excess of 
anhydrous ZnCl, or Al»Og. When primary alcohols b¥droiodicacid, (X)yieldsonlyoneorganicproduct 
are heated with conc. H„SO, at 433-443 K, (¥). On hydrolysis, (Y) yields a new compound 
they undergo intramolecular dehydration to (Ø) Which can be converted into (Y) by reaction 
form alkenes. Secondary and tertiary alcohols With red phosphorus and iodine. The compound 
undergo dehydration under milder conditions. (2) on oxidation with potassium permanganate 
The ease of dehydration of alcohols follows the gives a carboxylic acid. The equivalent weight 


(b) methyl alcohol 
(d) n-butyl alcohol. 


order : 3° > 2° > 1°. of this acid is 60. 
The dehydration of alcohols always occurs in 76. The compound (X) is an 
accordance with the Saytzeff’s rule. Primary (a) acid (b) aldehyde 
alcohols when heated with protic acid at 413 K, (e) alcohol (d) ether. 
ives dialkyl ether. : 
gives diary! cone. H,80 77. The TUPAC name of the acid formed is 
CH,CH,OH ask > CH,=CH,+H,0 (a) methanoicacid (b) ethanoie acid 
cone. H,80, (c) propanoic acid (d) butanoic acid. 
2CH,CH,OH 413 K >i 78. Compound (Y) is 
CH,CH, — O — CHCH, +H,O (a) ethyl iodide (b) methyl iodide 


71. Which one of the following alcohols undergoes (©) propyl iodide 
acid—catalysed dehydration to alkenes most (d) mixture of (a) and (b). 


readily? 79. Compound (Z) is 

(a) (CHg),CHCH,OH _ (b) (CH,),COH (a) methanol (b) ethanol 

(c) CH;CHOHCH, (d) CH,CH,CH,OH (c) propanol (d) butanol. 

72. Dehydration ofalcoholisanexampleofwhich 80. Compound (X) on treatment with excess of 
type of reaction? Cl, in presence of light gives 

(a) Substitution (b) Elimination (a) a-chlorodiethyl ether 4 

(c) Addition (d) Rearrangement (b) a, a’-dichlorodiethyl ether 


73. The alcohol which does not give a stable (0 perchlorodiethyl ether 
compound on dehydration is (d) none of these. 
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Case V : Read the pa 
answer the following qu 
Reimer-Tiemannreactionintroduces 


e given below 


ions from 


the 5 
group, on aromatic ring of phenol, artho 2 a ga. Th 
hydroxyl group. This is a general ie ie be ats 
the synthesis of substituted salicylaldehydes cnl 
i “> (b) 
depicted below: wi 
qE e CHO ZA 
i. 75 
-saj ag. HCL, ff 5 CH; 
intermediate 2 
ep = i V co @ 
81. Reimer-Tiemann reaction is an example of ð 
(a) nucleophilic substitution reaction 
(b) electrophilic substitution reaction di 


(c) nucleophilic addition reaction 

(d) electrophilic addition reaction. 

82. Which of the following reagents is used 
the given reaction? 
(a) aq.NaOH+CH;CI 


(c) aq.NaOH+CHCl;_ (d) aq.NaOH+CCl, 


=) Assertion & Reasoning Based MCQs 


For question numbers 86-100, a statement of assertion followed by a sta 


answer out of the following choices. 


(a) Assertion and reason both are correct statements and 
(b) Assertion and reason both are correct statements but reason is not correct 
(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


86. Assertion: 6. 
t H 
the normal tetrahedral bond angle. 


Reason : Lone pair-lone pair repulsion decreases 


bond angle. 


87. Assertion : o-Nitrophenol is more volatile 
than p-nitrophenol. 

Reason : Intramolecular hydrogen bonding is 
resent in o-nitrophenol while intermolecular 
1-bonding is in p-nitrophenol. 

8. Assertion : CH,OCH, and C,H,OH has 
mparable molecular weight but boiling point 
'CjH;OH is more than dimethyl ether, 

ason : C„H;0H forms intermolecular 
bonding while CH,OCH, forms intramolecular 
bonding. 


1 to 85 
naldehyde (c) 


(b) aq.NaOH+CH,Cl, 


bond angle is less than 
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in this reaction is 
(b) *CHCl, 
(d) CCl, 

c intermediate [A] b 


mt 


83. The olectrophile 


and 


:CCl, Å 
o structure of th 


85. When phenol reacts with chlorofo 
in esenci of KOH, the product formed is ` 4 
oe (b) salicylaldehy 


(a) salicylic acid 
(d) none of these. 


(c) both (a) and (b) 


TÆ 
tement of reason is given. Choose the cor 


reason is correct explanation for assertion. 
explanation for assertion, 


89. Assertion : With Br,—-H,O, pheno. 
2,4,6-tribromophenol but with Bry-CS, i 
4-bromophenol as the major product. 


enhanced but in CS,, it is greatly suppresset 
90. Assertion : Primary and secondary alcoho 
can be distinguished by Victor-Meyer’s test. 
Reason : Primary alcohols form n 
acid which dissolves in NaOH to form 
red colouration but secondary alcohols 
pseudonitrols which give blue colouration 


91. Assertion : Reimer-Tiemann rea 
phenol with CHCl; in NaOH at 340 
salicylic acid as the major product, 
Reason : The reaction occurs 
intermediate formation of *CHCl. 


Alcohols, Phenols and Ethers 


92. Assertion ! Lucas test can b 5 
distinguish between I-propanol and propeney Reason + As the mol increases, 
Renson : Lucas test is based upon the niet Solubility of ethers in waar feces ree 
in reactivity of primary, secondary and leitar i 
alcohols with cone, HCl and anhyd, Zae ° 
Á inp 
93. Assertion : Among n-butane, ethox 
‘yethane, 
1-propanol and 2-propanol, the increasin + 9 í i cone. 
pa a p s order - Assertion : Equimolar mixt: 
of boiling points is, 1-butanol < 1- Cl, í eae si 
othoxyzethane < n-butane, Ss Rar me spa 
Reason : Boiling point incre ith í i i 3 Sa 
molecular mass, eases with increase in bls methanol and ethanol. 
, Assertion : Amongst the com; 
‘pounds, 
H,C=CHCH,OH (1), C,H,OH AID), 
CH,CH,CH,OH (IH) and (CH,),COH (V), 
only (IV) reacts with Lucas reagent at room 
: temperature. 
95. Assertion:tert-Butylalcoholundergoesacid Reason : 
catalysed dehydration readily than propanol. 
Reason : 3° Alcohols do not give Victor-Meyer’s 
test. 
96. Assertion : Dimethyl ether and diethyl 
ether are soluble in water, 


97. Assertion : Phen 
A 3 ol decomposes N 
solution to evolve CO, gas. es NaHCO, 


Reason : Picric acid is 2,4, 6-trinitrophenol. 


94. Assertion : Phenol is less acidi 
p-nitrophenol. cidic than 


Reason : Phenolate ion ig more stable than 
p-nitrophenolate ion. 


F Tertiary alcohol gives turbidity 
immediately with Lucas reagent. 
100.Assertion : Boiling points of alcohols are 
lower than hydrocarbons. 


Reason : Among isomeric alcohols, boiling point 
decreases in the order : 1° > 2* > 3°, 


P ANSWERS N 


1. (b): KMnO, will oxidise initially formed aldehydes to 5- 5- 5 M 
carboxylic acid. 3 ji kig S" BR 
2. (b): CH,CH,CH,OH—4—> CH;CH=CH, +H;,0 -eN = s? 
80, 
(B) Ri 
CH;CH = CH, +HCI —> CH,CH— CH, 7. (a): RCOOH æ> RCH,0H 
(B) © 1 „ 
a 8. (c):The rate of reaction with Lucas reagent is 

i oe TKST. 
CH; CH — CH, + KOH (ag) `? CH;— CH— CH, Tertiary alcohols immediately react to give turbidity, secondary 

(c) (D) alcohols after some time and primary alcohols do not give 


(A) and (D) are position isomers. turbidity until heated. 
3. (d): Chlorobenzene does not undergo hydrolysis on 9. (a) : Phenol on reaction with excess of bromine water 
treatment with aqueous NaOH at 298 K. gives a white precipitate of 2, 4, 6-tribromophenol. 

OH OH 


12 
4. (c) : HyC—CH—OCH, fe Ps 
ala, tiin eS 


2-Methoxypropane Br 
5. (c): More the number of methyl groups (electron 2, 4, 6-Tribromophenol 
releasing groups) lesser will be the acidity. Hence, the k LAHO +CH.OH 

< 10. (c) : CH;COOCH. CH;CH;0H + C;H50 

reactivity towards sodium metal will be tert. < sec. < pri. (9 A ` S > 
6. (c) : —OH group in phenol can release electrons to the 
ring better than —CH, group in toluene. ~C! has electron 
withdrawing effect which inhibits electrophile attack. 


11, (d): GHsOCH, + HI > C,H 0H + Chal 
Halogen goes with the smaller group on cleavage of ether. 


a 19, (b): Cols OM es 
à thdrawing group, * à 1 
12. (b): —NO, group being electron wi vú K er gets protonat k. 
decreases electron density on oxygen of ee diy 20. (a): in the first step, E g , pi : Ë to fom 
i + easier hence increasing ne _ cu. I” prefers to combina w 
making the release of H* easier hen! n density on yxonjum ion Celis 9 chy. I P! ine Wi 


of phenol. —CH, group increases the electro! 
oxygen atom thus, decreasing acidity than phenol. 
13. (b): The tertiary carbocation formed dur 
of 2-methyl-2-propanol is most stable. 
CH; CH3 


. |l + no 
cH;—c—on — => cu,—c—OH, —> 
bf protonation I cH 
3 
CH; CH3 L 
2-Methyl-2-propanol F 
CH; 


(3° carbocation, most stable) 


14. (a): C„H;gO can have two structures: CH;CH,CH, CH OH 
and C,HsOC;Hs. Since it does not react with sodium metal, 


it can not be an alcohol. 
C„H;OC;H5 + HI > 2CH;l + HO 
(excess) 


15. (a): Presence of two electron withdrawing —NO, 
groups in the ring makes 2, 4-dinitrophenol a stronger acid 
than phenol. Hence, it reacts with aqueous Na,CO; solution 


to form sodium salt thus making it soluble in Na,CO3. 
16. (a): a. Phenol -E> benzyl alcohol is not true. 


Cu Á 

P Secondary alcohol g» ketone is true. 
BEN H;C 

= XNe=0 +m 


Isopropyl alcohol Acetone 


c. _ Primary alcohol = aldehyde is true. 
Ci 
CHsOH E CH;CHO + H, 
Ethanol Acetaldehyde 


d. Tertiary alcohol ——+ olefin is true. 
v ` 
Cu 
H3C =p 3000” H;C —C= CH + H3O 
ue 2-Methylpropene 
Tert-butyl alcohol 
17. (b): Only m-cresol has 2 ortho and 1 para position 
free with respect to —OH group, hence it can form tribromo 
derivative. 


CH; CH; 
B 
a = i . 
— 
oH ‘OH 
m-Cresol Br 


18. (c) : CHsCH,CH,OH E! > CH,CH,COOH 
% m 


ing dehydration 
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+ 2HI > 2C2Hsl + H30; 


H j 
Iler group in order to reduce steric hindrance, 
sma! 
oH 
CHCOCI 
AICI; 


22. (a) 
23. (d): PCC is the 
aldehydes. 


24. tl: (on + Q 


CH; CH; 
1-Methylcyclohexene 


best reagent to oxidise alcohols 


2-Methyleyclohexanol 

H? R a 

CH3CHyCH,CH)0H > CHCH,CH=CH, j 

But-I-ene A 

25. (b): Tertiary halide can involve elimination of H 

give alkene in presence of a base. Hence, a tertiary al 

and primary alkyl halide is taken for the reaction. 

CHBr + NaOC(CH3)3 > CH,;0—C(CH )3 + NaBr 
sod. t-butoxide methyl t-butyl ether 


5 4 3 2 
26. (b): CH;CHyCH,CH—CH,CH, 


;CH,OH 
2-Ethylpentan-1-ol 


27. (c) : C;H;OH + HI —> C3H5! + H0 


K) 
CH;OCH; + HI > CH;1 + CH;OH 
(v) 
SOH OH 
28. (b): oleum (i) NaOH, 
(ii) HT 
P © 


29, (a): Phenol is more easily nitrated than benzer 
presence of —OH group in phenol increases the elec 
density at ortho and para positions in benzene rin 
+R effect, k 
OH ONa 

CHCl, 


30. “OS 


This reaction is Reimer-Tiemann electrophilic substitution 
reaction. M 


31. (d) 


Alcohols, Phenols and Ethers 


32. (b): The order of reactivity of hydro ides į 
HI > HBr > HCI, ea eles 
33. (a): The boiling point increases as th 

K e mol: g 
of the alcohol increases, Further, among ane sere 
1° alcohols have higher boiling Points than 2° alkohol, 
Therefore, the b.pt. increases in the order ; s 
propan-1-ol < butan-2-ol < butan-1-ol < Pentan-1-ol, 
34. (a): CsH120 = CoH OH 


OH 
(i) CH3CH,CH,CH,CH,OH ` (ii) CHSCHCH,CHCH 
Pentan-1-ol Pentan-2-of 3 
OH CH; 
(iii) CH3CH,CHCH,CH, (iv) on, by HCH,CH,OH 
Pentan-3-ol iniiis bat 
CHa CH, 
(v) S (vi) cHy—LcH,cH, 
| 
CH3 OH 
2, 2-Dimethylpropan-1-ol 2-Methylbutan-2-01 
CH; OH CH; 
(vii) CH3—CH—CH—CH, (viii) CH;CH;CHCH;0H 
3-Methylbutan-2-ol 2-Methylbutan-1-ol 
conc. H,SO, 


35. (d): C;zH5OH-+ CH; CH„CH, OH ==" C HOCH 
+ CHyOC3Hy + CHOCH; 


36. (c) : Lower members of alcohols are soluble in water 
and solubility regularly decreases with increase in molecular 


1 


42. (c): Primary alcohols read 
sh ine Hee teadily form ether when heated 


43, (c) : Electron el leasing inductive effect Ch—OCH, croup 
facilitates the protonation f alcohol invoked in detapdration 
o ol 
: heed in detvpdratig 


44, (c) : HCHO gives Primary alcohol, RCH 

| RCHO Gire 2 
alcohol while R CO gives tertiary alcohol on acre 
RMqX followed by hydrolysis, a 


45. (d): CH CHBrCH, Æ KO oy CH=CH, 
x 
Yr 
CHLCHACH OCH, Se CHCH Cer 
r 


46. (b): CH,CH,CH;CH,CH,OH > Ett, ernim,» 
Pentar-t-ol i R] aa 
CH; OH 
Lesya ld 
m 
i CH, 
oH 
e Methyl 
Boiling point of pri. > sec. > tert alcohol 
47. (d): CH;COOH SZ Gi,COONe 
CH;CONH, — => CH,COONe + NH; 
CHOH 5 CHLONa + H,O 
But alcohols are weakly acidic even weaker than water end 
Teac with alkali metals to form alkoxides end not with elke. 


mass. 
37. (d) OCH; IE OCH; 
3 
38. (a): (CH;);C—CH,OH EEEO (CH,),C=CHCH, 48. (c) Ô E oO + 
K m £ 
39. (d): = ð. T cas 
CH, aa d 
CH-CH, H,C-C-0-0-H. OH 49. (c) : Primary alcohols on dehydration give aldehydes, 


© = +o. Q + CH;COCH; 
7 


Cumene Cumene 
(Isopropylbenzene) hydroperoxide 
OH o 
40. (a): Na,Cr,0, 
H,SO, 
Benzoquinone 


41. (b): CH,CH,CH,OH 2 CH,CH,CH,Br > 
CH,(CH,),CH3 


n-hexane 


secondary alcohols give ketones and tertiary alcohols give 
alkenes. 
RCH,OH Æ> RCHO 


oH 
l 


vl 
R—CH—R— > R-C-R 
CH; Ch; 
cH, —C—on -2> CH;—-C=CH 
CH; 
50. (a): During the reaction carb 


3° carbocation is more stable than 1° l 
dehydration in 3° alcohol proceeds faster than 1 


ocations are forme 
carbocation, hence t 
alcoht 
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ci 
H: 
CH; R Ta no aue 
CH;—C—0H — > CHy—C—OH Í 
l CH3 
CH; CH; Lä 
Ch; 
CH;=C—CH; 
51. (a) 
52. (c) 


i r 
53. (a): Possible structures of alcohols with moleculai 


formula C4H,g0 are 


E 
CH,CH;CH,CH,OH CH;CH,-CH-OH CHy-Ç-OH 
Butan-1-ol Butan-2-ol CH; 


(has chiral C-atom) _tert-Butyl alcohol 


Thus, only one alcohol is chiral in nature. 
54. (a): CH; 


‘OH 
m-Cresol 
(G-Methylphenol) 
55. (d): Halogens have both +R and —/ effect, but the 
—/ effect predominates over the + R-effect. Therefore, 
m-chlorophenol is most acidic due to electron withdrawing 
— CI group. Alcohols are less acidic than phenol. 


56. (d) 
57. (d): Compounds containing —OH group directly attached 


63. (a): Weaker acids have higher pKa. 
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ou 
+a lp 
[a l neutral) /6| 


Violet colour complex, 


3: 


cl, 
Any. AICIy, A 


Fricdel-Craft's 


@ © + CH;COCI 
seston 


o-Methyl 
acetophenone 


) : Lucas test distinguish 1°, 2° and 3° alcohol 
Primary alcohol — no cloudiness ; i 
Secondary alcohol — cloudiness in 5 minutes 
Tertiary alcohol — cloudiness appears immediately. 


61. (d) i 
62. (b): The order of acidic strength is, 


OH OH : z 
Ø > © > H,0 > CHCHOH 
cl 4 

av) 


am o o 
pK: 92 10-0 140 


60. (b) 


a 


to benzene ring are called phenolic compounds. 


OH OH OH 
; „CH; A /OH 
Benzenol o-Cresol Catechol 
M a BH, THF 
58. ee | 
Propene - 
(CH,CH,CH,);B 
Tripropyl borane 
H,0; 
oH > 3CH;CH,CH,OH 
1-Propanol 
59. (b): 
ji 
ether 
(a) CHyCHO +RMgY > CH,—CH-OH 
2° alcohol 


(b) C;H,OH + NaOH tn GH,ONa 


phenoxide 
CHOCH; + Nal cz] 
Methyl phenyl ethe illiamson’s 
(Anisole) ees . 


OCH, at meta-position exerts only ~/ effect, hence NGA: 
the acidity. 
— effect order : — NO, > — OCH; > — Cl. 
— CH; has +/ effect. So, order is (a). 
64. (d): Phenol (Carbolicacid) is a weaker acid thar 
acid (H,CO,) and does not liberate CO, on treatment 
aqueous sodium bicarbonate solution. 3 
65. (c) :-NO, exhibits both —/ and =R infl 
stabilise the corresponding phenoxide. In ortho de 
intermolecular H-bonding lowers the acidity. 
66. (a): Williamson's synthesis occurs by Sy 
and primary alkyl halides are most reactive in Sy2- 
67. (c) : Sodium methoxide is a strong nucleo 
Presence of a strong base, í.e., sodium methoxide 
bromide undergoes dehyrohalogenation to form isobi 


68. (a) Ë Diary ethers cannot be prepared by Willi 
synthesis since, aryl halides do not undergo nucl 
substitution easily. “4 


69. (d): Since secondary and tertiary alkyl hali 
to undergo elimination rather than. substitution, 


Alcohols, Phenols and Ethers 


even symmetrical ethers containing secondary and tertiary 77. 


alkyl groups cannot be prepared in good yields by Williamson 
synthesis. 


CH;— CH — Br + CH; — v — (Nat y 


CH3 CH3 
Isopropyl Sodium 
bromide isopropoxide 
CH3} —CH= CH, + CH;—CH — OH 
Propylene I 
CH3 
Isopropyl alcohol 
+ Said =u; 
CH3 CH3 
Di-isopropyl ether 
(Minor product) 


70. (b): Depending upon whether the alkyl halide and the 

alkoxide ion carry the same or different alkyl groups, both 

symmetrical and unsymmetrical ethers can be prepared by 
Williamsons synthesis. 

71. (b): The order of dehydration of alcohols is 
Eien 


72. (b): The dehydration of alcohol is an example of 


elimination reaction. 


73. (b): Dehydration of CH;OH will give methylene 


93 
(b) : The reactions can be written as : 


Reflux with 
AOR veces mr? 28 AH Roy 
2 


Treu | 


RCOOH 
(Eg. wt = 69) 


Since the equivalent weight of carbonic i i 
must be CH;COOH i.e. ethancie aaa OO 


78. (a) = The alcohol Z in that case should be 
the compound Y should be ethyl iodide. aves 
X is therefore diethyl ether (CH, — O —GH) 


Reflux with ie 
HOH, SET Chg Petes y oc 0H 
x Y z 


Ù earn | 


KM, 
ZCH;COOH. + 
t 10 


We, 


79. (b) 
80. (c) : In the presence of light and excess of chlorine, all 
the hydrogen atoms of diethyl ether are substituted to give 
perchlorodiethy! ether. 
CHCH,—O—CH,CH, + 100, > 
(excess) 


(a carbene) which is unstable. cd,cd,—o—cd,—ca, + 100 
chaok 22 9 : CH, + H30 1 Sókn ate 
(unstable) 81. (b) : It is an electrophilic substitution reaction. 
ð 82. (c) 
OHJ OH; 
74. (a): AR Koe N ANA a ĉa 
1 
{He 83. (c):H-C-a Si a =, :ca, 
1 10 | 
F AYA a a 
(More stable) 84. (b): 4 
+ 5 R TONS 
OB o ca, y 9 ca,< T 
75. (c) : HS -> a ae” 
i cA, 
1° carbocation 
«CH, CH, = l w 
Ch, > CY 85. (b): It is known as Reimer-Tiemann reaction. 
3° carbocation w oH 
(More stable) OH ow 
76. (d): Since the compound Xis unreactive towards sodium O Se 
Pa ae i prin ‘CHA, 
so, it is neither an acid nor an alcohol. 
Since the compound X is unreactive towards Schiff's base so ONa Ho ae 
it is not an aldehyde. x cHO 
The compound: X forms only one product on reaction with ‘CHO aed 


excess HI, indicates that the compound X may be ether. 


94 


86. (a) 
87. (a) i 
88. (c) : Due to the presence of hydroxy! grouP to i 
there is extensive hydrogen bonding between the ae 
molecules (C;H;OH). But there is no such hydrogen bon itd 
in dimethyl ether (due to absence of -OH group). 50, boiling 
point of dimethyl ether is much lower than ethanol. 


89. (a) 


90. (a) 
91. (c) : Intermediate formed is dichlorocarbene. 
+ ZnCl) is added 


92. (a) : When Lucas reagent (conc. HCI 
to 2-propanol (2° alcohol ) turbidity appears within five 
minutes whereas with 1-propanol no turbidity appears and 
solution remains clear at room temperature. 
93. (d): Boiling point increases with increase in molecular 
mass so, 1-butanol has higher boiling point than 1-propanol. 
Ethers do not form hydrogen bonds thus, they have lower 
boiling points than the corresponding alcohols. 
Due to weak dipole-dipole interactions, the boiling points 
of lower ethers are only slightly higher than those of the 
n-alkanes having comparable molecular masses. 
Thus, the increasing order of boiling points is 
n-butane < ethoxyethane < 1-propanol < 1-butanol. 
94. (c) : Phenol is less acidic than p-nitrophenol because 
-NO, is strongly electron withdrawing. p-Nitrophenolate ion 


is more stable than phenolate ion. 


OOO 
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mtG C 
he more stable carbocat 
i hol which forms t om Ocal 
95. (b): Alco avalon more readily. Since tert-butyl alcol i 
n, therefore, it underg 


Je tert-butyl cation 
dehydration more readily than propanol. 
er ethers in water is due to th 


f lowe 

b) : The solubility 0! 
is on of H-bonds between water and ether molecules, aj 
forma the solubility of ethers in way 


reases, 
molecular mass inc! , the ) 
the eto corresponding increase In the hydroc 


nolecule. 


undergoes dehy 
forms more stab! 


decreases du 
portion of the m Å 
97. (d): Phenol is 4 weaker acid than carbonic aci 
hence, does not decompose NaHCO3 solution to evolve Q 
cric acid is 2, 4, 6-trinitrophenol d 

nd ethanol are 1° alcohol 


gas. Pi j 
s. (c) : Both methanol a! 
a distinguished by Lucas reagent. 


hence, cannot be 
gg. (d): The order of reactivity of alcohols towards 
reagent is 3° alcohol > 2° alcohol > 1° alcohol. 
z t with Lucas reagent at r¢ 


1° alcohols do not reac 
It requires high temperature. 


temperature. 

The benzyl and allyl alcohols react as rapidly as 3° alcohol 
with Lucas reagent because their cations are reso 
stabilised. Í 
100.(d): Alcohols undergo intermolecular H-boi 
and hence, their boiling points are higher than th 


hydrocarbons. 
Among isomeric alcohols, boiling point decreas: 


order : 1° > 2° > 3°. 


Recap Notes 


CARBOHYDRATES 


General formula : C,(H,0), 


Æ 


Biomolecules 


Sugars or Saccharides : They are optically active polyhydroxy aldehydes or ketones. 


Classification : 
» Carbohydrates are classified as either reducing or non-reducing sugars : 


— Freealdehydicorketonicgroup. 
— Reduce Fehling’s solution and Tollens’ reagent 


— Donothave free aldehydic or ketonic group. 
— Donotrednce Fehlings solution and Tollens rezgent 


— eg.Sucrose. 


- eg.,maltoseandlactose. 


+ + 
Monosaccharides| [Oli ri des| fysaccharides | 
+ 4 
Cannotbehydrolysedfurther. ||Yield 2-10 monosaccharides| |Yield large number of 
(CH,O)„ where, n=3-7 on hydrolysis. monosaccharides on hydrolysis. 
e.g., glucose, fructose, ribose, etc.| |(CgHgOs),» where. n=2-10 (C H, pO) „ where, = 100-3000 
e.g. sucrose, maltose, etc. e.g. starch, cellulose, etc. 


- Structure: 


CHO 


Fischer projection of 
D-(+)-Glucose 


Monosaccharides : 
> Glucose (C,H,.0¢) : An aldohexose as it contains six carbon atoms and aldehydic group. 


§CH,OH 


6 
CH,OH 
u —o H H 0, OH 
H 
OH Hy" 4 OH Ht 
HO OH HO H 
3 2 z” 
H ÓH 


H OH 
cD-4{+)-Glucopyranose _-D{+}-Glucopyranase 


‘Haworth structures = 


(Anomers) 
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96 
l Fø +t 44:0, (Laboratory method) 
o > GH * G! nO» 
Giwe ct ee 
(CoH yO: Ci octal me 
H*/A "CHO l vommercial 
( )„ + nO a> GHA | | 
hg ún A „on the basis of following evidences 
in structure ov : 


_ Glucose was assigned open cha 
ma 


r 
me HOR, 
CH,OH 
Gluconic acid 
ço 
> (CHOCO 


firms the presence of | 
five —OH groups) 


group) 


ms are 


CH,+CH, CH; “€ 


n-Hexane 


(eix carbon ator 
linked in a straight chain) 


CHO 


s(CH;CO);0/ZnCl2 


l 
(CHOH); 
CHOH 


Glucose 


H= NOH 
(CHOH); 
CH,OH 


Glucose oxime 


NH;OH 


(co 


(confirms the presence of a 
carbonyl group) 


y i I 3 
CN HNOYOxidation cae 
7 Non [indicates the presence = ( T a 
imary alcoholic (— coo} Ý 
(CHOH); ~~ (confirms the presence of a aaa Secs pate 
CHOH iii Saccharicacid Í 
Glucose cyanohydrin or Glycaricacid 7 
- Chemical reactions: 
Reduction: B cee 
SCHy 
CH,OH pine (CHOCOCHS), 
(CHOH), CH,OCOCH; 
Glucose pentaacetate 
oe (a mixture of a- and B-forms) 
i 
H OCH; 
Oxidation: `A 
CuO} + Gluconic. CHOP) 
Redppt acid « 3 O 
cH— 


CH,CI 


Pentachloroglucose 
(Glucose pentachloride) 


I 
CH,OH 


OH H 
a-D-(-)-Fructofuranose Pobla 


(Haworth Structures) 


an equilibrium value is called mutarotation. 
a-D-Glucose = Equilibrium = f-D-Glucose 

mixture 
[a]p=+52.79 


bgs la]p=+19° 


biomolecules 
PROTEINS 
. 


polymerisation of -amino acids. 
Classification of Amino Acids: 


Depending upon the relative ni 
Ai umber of amir 
(=NH,) and carboxyl (=COOH) BAR i 


No. of —COOH groups = No. of=NH, 
groups, e.g, Glycine, Alanine, Valine 


No. of —COOH groups > No. of NH, 
groups,e.g, Aspartic acid, Asparagine, 
Glutamicacid 


No. of —NH; groups > No. of— COOH 
groups, e.g., Lysine, Arginine, Histidine 


Properties : 
» In aqueous solution, the carboxylic group 


can lose a proton and amino group can 
accept a proton giving rise to a dipolar 
ion known as zwitter ion. This is neutral 
but contains both positive and negative 


charges. 


> Since these form salts with acids as well 
as with bases, their chemical reactions are 
similar to primary amines and carboxylic 


acids. 


OF NH, 
(in acidic solution) 
> Isoelectric point : The pH at which 


dipolar ion (zwitter ion) exists as neutral 
ion, ie., +ve and -ve charge is equal 


and it does not migrate to either electrode, 


Proteins : They are the bi 
7 lomolecules of ae 
made up of nitrogenous or, of the living 
‘ganic compounds by Sy 
condensation 


Classification of amino acids 


97 
pee 
F —COOH (R = síðe chain) 


is called isoelectric point. The amino 
acids have least solubility in water at 
isoelectric point which helps in their 
separation. 

» Except glycine, all other naturally 
occurring a-amino acids are optically 
active because they contain chiral, 
asymmetric carbon atom. 

> They exist in both D- and L-forms. Most 
naturally occurring a-amino acids have 
L-configuration. 

COOH 
HNSC-H 
R 
L-Amino aad 
e Peptides and their classification : 
> Peptide bond : The bond formed between 
two amino acids by the elimination of a 


water molecule is called a peptide linkage 
or bond. 
HO, -c-N- 
-comh A 
[o H On 
Carboxyl group Ae Peptide bond 
era aminoacid 
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> The products formed b) 
amino acids by peptide linkar: 
as peptides. Í 
> Peptides are further divided in 
tri, tetra depending upon the num 
amino acids combined. 
» Oligopeptide : It contains a 
between 2-10 amino acids. 
» Polypeptides : 
than ten amino acids are known 


polypeptides. 
r Í 
HN MERCIE NH-CH-COOH 
R bo F 
7 
N-terminal C-terminal 
amino acid amino acid 


where, R, R', R” may be same or different. 
hundred 


amino acid residues, having molecular 


> A polypeptide with more than 


mass higher than 10,000 u is called a 
protein. 

e Classification of proteins : On the basis 

of molecular structure, proteins are classified 

as: 


ibrous proteins 
In fibrous proteins, polypeptide chains are parallel 
and are held together by hydrogen and disulphide 
bonds. These are insoluble in water, e.g., keratin and 
myosin. 


Globular proteins 


Globular proteins result when the polypeptide 

chains coil around to give three dimensional 

spherical shape. These are soluble in water, eg. 

insulin andalbumins. 

Structure : 

» Primary structure : It refers to the 
number and linear sequence of amino 
acids held together by peptide bonds. 


o 
I 


H g a 
ro WAR FE 
N; L l 

FN Ø R a Oe 


H NR Ý III 


> Secondary structure: It is due to folding e 
or coiling of the peptide chain. It is mainly 
of two types : 
- a-helix : These coils are stabilized 
by hydrogen bonds between carbonyl 


y the linking of 
fe are known 


to di, 1 
ber of 


nywhere 


Structures with more 


as 


NUCLEIC ACIDS 


mtG CBSE Board Term-I Chemistry Ciggg 


can of first amino acid to a 
SI ok fourth amino acid. 
_ p-plented she: 
sheet structure 
hydrogen bonds are formed betwee, 
carbonyl oxyse nd amide hydr 
cr two or more adjacent polype 
chains. The bonding in P-pleated sh 
structure is intermolecular H-bond 
The structure is not planar bug 
slightly pleated. Silk fibroin is ri 
f-pleated sheets. 


eg) B 4 
keratin (hair) ete. ah) 


» Tertiary structure : Itrepresents overall 
folding of the polypeptide chains 
further folding of the secondary structure 
and the bonds responsible for ` 
interaction are hydrophobic interact 
hydrogen bonds, ionic interactior 
der Waals’ forces and disulphide bo 

> Quaternary structure : The 
arrangement of the subunits (two'o: 
polypeptide chains) with respect t 

other. 
e Denaturation of proteins : 
» When a protein in its native fom 
subjected to physical changes like « 
in temperature or chemical changes 
change in pH, the hydrogen bonds 

disturbed. Due to this, globules u 

and helix gets uncoiled and 

loses its biological activity. This is 
denaturation of protein. 

> The denaturation causes chani 
secondary and tertiary structures | 
primary structure remains intact, 
coagulation of egg white on. bo 
curdling of milk, formation of chi 
when an acid is added to milk. 


Nucleic acids are the polymers of nucle 
present in nucleus of all living cells an 
an important role in transmission 0! 
hereditary characteristics and biosy 
of proteins, Ý 


piomolecules 


Pyrimidine 
Uracil (U) 
‘Thymine (T) 
Cytosine (C) 
e Types of nucleic acids: 


Adenine (A) 


Guanine (G) 


e Chargaff’s rule : Amount of purine bases is 
always equal to that of pyrimidine bases. 
Purine base of one strand of DNA molecule 
pairswithpyrimidinebaseoftheotherstrand. 
Adenine (A) pairs with thymine (T) through 
two H-bonds ( A = T) and guanine (G) pairs 
with cytosine (C) through three H-bonds 
(G = C). In case of RNA, adenine (A) pairs 
with uracil (U), (A= U). 


Replication : It is the process by which a 
single DNA molecule produces two identical 
copies of itself. 
Protein synthesis : It occurs in two steps: 
> Transcription : It is the process of 
synthesis of RNA- 
>» Translation : The synthesis of proteins 
occur in the cytoplasm of the cell. The 
m-RNA directs protein synthesis with the 
help of r-RNA and tRNA. 


1. Which of the following is an 
aldopentose? 
(a) D-Ribose 


(c) Fructose (d) Erythrose 


2. Which of the following pair represents 


anomers? 
CHO CHO 


H OH HOH 
(a) HO- H HO- H 

H OH H: OH 

H OH H- OH 


CH,0H CH,OH 

CHO CHO 
H—}—OH HO—-H 
(b) HO-—-H H—— OH 


H- OH HO: H 
H; OH HO H 


CH,OH CH20H 
H—— OH H—— 0H 9 
(c) HO——H HO——H 
x H- OH H- OH 
H. H 
CH,OH CH,OH 
H~}-OH HO——H 
H- OH o HO- H o 
(d) HO+—H H——0H 7 - 
H—— 0H HO——H 
H H 
CH,OH CH,OH 


3. Match the sugars in column I with their types 


given in column II and mark the appropriate 
choice. 
Column I 
(A) Glucose 
(B) Fructose 


Column II 

(i) Ketohexose 

(ii) Aldohexose 

(C) Ribose Gii) Aldotetrose 

(D) Erythrose (iv) Aldopentose 
(a) (A) > (iv), (B) > (i), (C) > Gii), (D) > (ii) 
(b) (A) > (iii), (B) > (iv), (C) > (i), (D) > (ii) 
© (A) > ü), (B) — (ii), (C)> ii), (D) > (iv) 
(d) (A) > (ii), (B) > (i), (C) 5 (iv), (D) > (iii) 


D Multiple Choice Questions (MCQs) 


example of an 


(b) Glyceraldehyde 


> acids generally exist in the forn 
ster ions. This means they contain 
V le H, group and acidic —COOH g 
(a) bas 3 H 
(b) the basic —NH, group and acidic —O 
group 
(c) basic —NH, ar p ) 
—COO group and acidic —NH, gro, 
ng acetyla ion of glucose it needs x mp a 
anhydride. The value of x would be 
(a) 3 (b) 5 
© 4 (d) 1 
6. Which compound can exist in a di 
(zwitter ion) structure? ` 
(a) C,H,CH,CH(N = CH,)COOH 
(b) (CH,),CHCH(NH,)COOH 
(c) C,H,CONHCH,COOH 
(d) HOOCCH,CH,COCOOH 
7. The given structures (I) and (II) rep 
configuration of the simplest sugar gly 
aldehyde. Which of the following statemi 
not correct for the structures? S 


4. Amino 


nd acidic —H* group 


(d) ba: 


5. Du 
of acetic 


CHO CHO 
H-C—OH HO—C—H 
CHOH CHOH 
0 w 


(a) (I) represents D-form while (II) repri 
L-form of glyceraldehyde. 

(b) The sugars having same configura 
as D-glyceraldehyde are designate 
D-sugars. 

(c) Natural glucose and fructose are D-for 

(d) D is dextrorotatory while L is laevoro 
enantiomer. 


8. Globular proteins are present in 

(a) blood (b) eggs 

(c) milk (d) all of these. 
9. The anomeric carbon in D(+) glucose is 
(a) C-1 carbon (b) C-2 carbon 
(c) C-5 carbon (d) C-6 carbon 


O 


piomolecules 


10. In fibrous proteins, polypeptide chaina a 101 
held together by Te 47. Primary structur: ai 

(a) van der waals forces (a) sequence in WR Protein is 

(h). electrostatic forces of attraction to ome another amino acida are linked 
(o hydrogen bonda (d) covalent bonds, (b) sequence in w 


h polypeptide chai Á me 
11. Study thestructuresofu-D-(+)glucopyr: : "n are joined to other chat 
and [-2 - (+) glucopyranose and mark the aren Gy (he folding patterns of Polypeptide chains 


statement. 
CHOH 


cHon 


18. When adenine is attached to ribose Ë 
is cal ï nuclenot ston 
R o To make a tide from it, 
(a) oxygenation 

(b) addition of a base 

(c) addition of Phosphate 
(d) hydrogenation. 

19. Which one of the 


(a) Structures I and II are enantiomers, 


(b) Structures I and II are anomers, amino acids can be 


thesised í 
(c) The two structures I and II differ in the Hesar n tatean Å 
configuration of C, and C,. Ø Wake a jd Lysine 


(d) Both the structures I and II give 2, 4-DNP 
test. 


12. Match the column I with column II and mark 


20. Among the following statements about 
molecules X and Y, which is incorrect ? js 


the appropriate choice. iia CHO 
Column I Column II B 
(A) Nucleoside G) Sugar + base + ' noj HTS 
phosphoric acid group E on vol 
(B) Nucleotide (iñ) Cytosine + uracil alo noa 
(C) DNA (iii) Sugar + base CH0A CHH 
(D) RNA (iv) Cytosine + thymine = há 


(a) X and Y are diastereomers. 

(b) X and Y are enantiomers. 

(c) X and Y are both aldchexoses. 

(d) Xis a D-sugar and Y is L-sugar. 

21. Which of the following is not true about 
amino acids? 
(a) They are constituents of all proteins. 


(a) (A) > Gii), (B) > (i), (C) > (iv), D) > (ii) 

(b) (A) > (i), (B) > (iv), (C) > Gi), (D) > (ii) 

(c) (A) > (ii), (B) > (iii), (C) > (i), (D) > (iv) 
(d) (A) > (iv), (B) > (ii), (C) > G), (D) > Gii) 
13. A unit in nucleic acid which contains “base- 
sugar phosphate' unit is called 


(a) nucleotide (b) nucleoside å ' 
(c) phosphotide (d) polypeptide. (b) Alanine having one amino and one carboxylic 
14, The general formula of carbohydrates is (©) ees gr ly occurring amino acids have 
(a) C,H,,,,0 (b) C,H,,0 Devs i 

y guration, 
© C,(H,0), (d) C0), (d) Glycineis the only naturally occurring amino 
15. If one strand of DNA has the sequence acid which is optically inactive. 


ATGCTTGA, the sequence in the complimentary 
strand would be 


(a) TCCGAACT 
(c) TACGAATC 


22. Five-membered ring structures of fructose 


are given below. Mark the incorrect statement. 
CONTAC OTAGE HOH,C CHOK HOG oH 
o: 


(d) TACGAACT 


16. Glucose Pamer, product is H on I V ee 
(a) hexanoic acid (b) gluconic acid H OH H SO Ri 


(c) saccharic acid (d) bromohexane. 
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(a) The five-membered ring structures 
named as furanose structures. 


(b) The cyclic structures represent two anomers 


of fructose. 


(c) Five-membered ring structures are named 


as pyranose structures. 
(d) These are also called Haworth structures. 


23. Which of the following represents a peptide 


chain? 
(a) “Ni gn nt NI 


4 4 


(b) —NH— T CH;— CH,CH,— NH—CH,CH;— T 
o 
(c) —NH=-CH- foe pm CH;— 


(d) —NH— is Á NH- NH- CH í CH- 


24. Which of the following statements is not 


correct? 

(a) Only a-amino acids are obtained on hydrolysis 
of proteins. 

(b) The amino acids which are synthesised in 
the body are known as non-essential amino 
acids. 

(c) There are 20 essential amino acids. 

(d) L-amino acids are represented by writing the 
—NH, group on the left side. 
25. Which of the following statements is not 
true? 
(a) Glucose and 
monosaccharides. 
(b) The natural glucose and fructose are D-forms. 
(c) The solution having equal molecules of 
D-glucose and D-fructose is termed as invert 
sugar. 
(d) Aldohexoses exist in 2° optical forms. 
26. The melting points of amino acids are higher 
ihan the corresponding halo-acids because 
a) amino acids exist as zwitter ions resulting in 
strong dipole — dipole attraction 
») amino acids are optically active 
) due to higher molecular mass of. —NH, group 
molecular mass of amino acids is higher 
) they interact with water more than halo- 
acids and have salt like structure. 


fructose both are 


(b) NH,—CH,—CONH—CH—COOH 
(c) r ON 


(d) HOOC-CH,—NH-NH- CH-COOH _ 
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f the following is not a function 


are 27. Which o! 
teins? R 4 
PY Formation of hair, wool, skin and nails. 
(b) As a biological catalysts in the form 
enzymes. 


din the form of meat, eggs, 


fi 
(c) As foo ider for metabolism, 


(d) As energy prov! 
28. Which of the following statements jg. 
correct? k g 
(a) Proteins are polyamides formed from at 


acids. 2 7 
(b) Except glycine, all other amino acids ‘sho 


optical activity. 
(c) Natural proteins are commonly made te 
L-isomer of amino acids. 
(d) In a-amino acids, NH, and — COO! 
are attached to different carbon ato 
29, Which of the following bases is not pi 


RNA? ; 
(a) Adenine (b) Guanine 


(c) Cytosine (d) Thymine 
30. Secondary structure of protein refer 
(a) sequence of amino acids in polypepti 
(b) bonds between alternate polypepti 
(c) folding patterns of polypeptide cha 
(d) bonding between NH; and COO 
peptides. 
31. In DNA, the complimentary bases 
(a) uracil and adenine, cytosine and g 
(b) adenine and thymine, guanine’and ¢ 


32. The peptide linkage formed between 
(NH,CH,COOH) and alanine ð CO 


CH, 
give glycylalanine can be shown as 


(a) NH,—CH,—NH— T — COOH 
CH, 
CH; 


CH, 


CH; 


Biomolecules 


33. Numbor of stereo 


centres 
and cyclic structures 5 pre 


t in linear 


of aa 
(n) 4 and 4 u Are respectively, — lan Phodiester lin 5 
(e) Gand 6 and 5 ich carl kage ís present be 
(d) 6 and 4 Nucleotides? "%™% of pentose = tween 
34, Which type of interactions ar (a) 5 and r Fe 
for making the o-helix stra € responsible (© & and y b randy 


ictu 
(a) Peptide bonds between a 42. boiling the 
1 


On 
groups of adjacent carbon chains, and —CQ Are taking place ine what structural changes 


Hydrogen fo 9) The colour oft : 
"eld none tam wih oho amin gy hie ang oa 
adjacent turn, of amino acid to cue a zes are destroyed 
(c) —OH group of one (c) 1%,» aad : lr 
= amino acid wi á 
group of other amino acid on the ta TOO: MOA uel kapal change takes pa y destroyed, 
(d) eras bonds between adjacent ‘sian, 43, R H ing the San be 
acids. letter ‘Dy í carbohydr: 
35. Proteins are condensati, (a) dext i 
E Eroan aR ation polymers of Ó da 7 
(a) aen acids (b) B-amino acids namagnetic nature (d) mode of synthesi 
(c) a-hydroxy acids (d) B-hydroxy acids. 44. The number of amino acids found i Á 
36. Which of the following reactions could not be fant a Traman body can synthesise is Tia 
explained on the basis of open chain structure of 20 b) 25 
glucose? (c) 10 (ð) 100 


(a) Pentaacetate of gli 5 É i Á 
NH,OH. glucose does not react with 45- A nucleoside on hydrolysis gives 


(b) Glucose on prolonged heating with i (b) an aldopentose ja 
n-hexane. € with HI gives (c) an al Sp aay 
(c) Glucose on oxidation with bro phosphoric acid = 


mine water ® 


forms gluconic acid. a nitrogenous base and phosphoric acid. 
(d) With acetic anhydride gh i 46. Keratin, a structural protein i present i 
pentaacetate. EYÐ (a) in á z b) mae os 
37. Denaturation of protein leads to loss of its (© sik (d) all of these. 
biological activity by 47. Glucose can be tested lowing 
(a) formation of amino acids (a) Tollens’ reagent V Pere solution 
(b) loss of primary structure (c) both of these (a) ET 
(c) loss of both primary and secondary structure ae, 
(d) loss of both secondary and tertiary structure. 18. 2 P-sheet of proteins, conformers are held 
en of the following is an acidic amino (a) tS Bin: 
acid? 
M (b) intramolecular hydrogen bond 
(a) Glycine (b) Valine (©) coordinate bond 
(c) Leucine (d) Glutamic acid (d) none of these. 
39. Bases common to RNA and DNA are 49. In an amino acid, the carboxyl group ionises 
(a) adenine, guanine, cytosine at pX, = 2:34 and ammonium ion at pX,, = 9-60. 
(b) adenine, uracil, cytosine The isoelectric point of the amino is iy 
(c) adenine, guanine, thymine (a) 597 $) 234 
(d) guanine, uracil, thymine. (c) 9-60 @ 687 karl 
40. How many C-atoms are involve ina pyranose 50. Which of the following reagents. cannot 
Hie? f Rie between glucose and fructose?: ið 
g distinguish p's ection = 
(a) 3 (a) Tollens’ reagent (b) Fehlings ` 
(b) 5 a ; “Allof these) = 
(c) 6 (d) 7 (c) Benedict's solution (W) 
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de has the following typical li 


P leoti 
51. Which set of terms correctly identifies the (d) Anuel a 


carbohydrate shown? base | 
osphate — sugar — Phosphate — 


H o OH — sugar — ph 
HOH, a,’ ; ide (A) on partial hydrolysis g 
55. A tripeptide (< AV; 
HO two dipeptides Cys-Gly and Glu-Cys. Identity th; 
1. Pentose 2. Hexose tripeptide. 
3. Aldose 4. Ketose (a) Glu-Cys-Gly (b) Gly-Glu-Cys 4 
5. Pyranose 6. Furanose (c) Cys-Gly-Glu (d) Cys-Glu-Gly k 
o 2 enda = 2 Bunda 56. Which of the following biomolecules sj 


fers to as “staff of life”? | 
(a) Lipids (b) Proteins 


52. Match the column I with column II and 4 
(c) Vitamins (d) Carbohydrates 


choose the correct option. 


Column I Column IT Á s. 4 
5 1 difference in Thy 
(A) Lysi lly 57. The structural a n 
seer P Neutral opici and Uracil is —H of the Uracil is replaced } 
(B) Aspartic acid (9) Basic amino acid in Thymine. a) H q 
(C) Valine G) Neutral optically (a) =O CEs 


inactive amino acid (c) —NH, (d) =N—-H 
(D) Glycine (s) Acidic amino acid 5g, The central dogma of molecular geni 
(a) A-s ; B-r; C-g;D-p (b) A-+;B-¢;C-r;D-p states that the genetic information flows 
(e) Ap; B-g:C-r;D-s (d) A-g ; B-s; C-p:D-r (a) Amino acids —> Proteins > DNA 
53. During the process of digestion, the proteins (b) DNA > Carbohydrates — Proteins 
present in food materials are hydrolysed to amino (c) DNA > RNA > Proteins 
acids. The two enzymes involved in the process (d) DNA > RNA- Carbohydrates 
ae . Which of the statements al 
proteins ame, polypeptides me, Sunaina given below are correct? ~ 
amino acids (1) Denaturation of proteins causes 
secondary and tertiary structures of the prot 
(2) Denaturation leads to the conversion’ ol 
double strand of DNA into single stran 
(d) pepsin and trypsin. (3) Denaturation affects primary ; 
54. Which of the following statements is not correct? which gets distorted. 
(a) Anucleoside is an N-glycoside of heterocyclic (a) (2) and (3) 
base. (c) (1) and (2) 
(b) Nucleotides are phosphoesters of nucleosides. 
(c) The structure of ribose sugar is 


CH,QH H 

Á D 

ie- OH 
ae 


(a) invertase and zymase 
(b) amylase and maltase 
(c) diastase and lipase 


(b) (1) and (8), 

(d) (1), (2) and (3) 
60. Which of the following groups is sim] 
form of a carbohydrates? 

(a) carboxyl groups 

(b) Aldehyde and ketone groups 
(c) Alcohol and carboxyl groups 

(d) Hydroxyl groups and hydrogen groups 


=) Case Based MCQs 


vase I : Read the passage given below and 
nswer the following questions. 


he sequence of bases along the DNA and RNA 
ain establishes its primary structure which 
trols the specific properties of the nucleic 


acid. An RNA molecule is usually a single ch 
of ribose-containing nucleotide. On the basis Ol 
X-ray analysis of DNA, J.D., Watson and FH; 
crick (shared noble prize in 1962) proposed a three 
dimensional secondary structure for DNA. DN! 


O O 


Biomolecules 


molecule is a long and highly complex, 


twisted, double helix, ladder tik spirally 65. As gi 
A 3 e sti '- Assertion : 
two polynucleotide chains or strands are aka ies are, adnan ONN, the complementary 
by hydrogen bonding between the nitcogens Up cytosine, Suanine; thymine and 
tas Be 3 ete nucleotide monomers, Earn elas phen, a 
eni! rine) always links wi TB. ical change in ppa m of mutation í 
(pyrimidine) with the help of two hydreg ene 5e in DNA molecule, aion is 


C: s 
and guanine (purine) with cytosine ogen bonds Ase TI : Read th 


(pyrimidine) _ Answer the followi, 


with the help of three hydrogen bon, C: Ing questions fr; 

$ ds, Hen arbohydrates Get Tum 68 to 70, 
the two strands extend in opposite directions, he conformations, B; n exist in either of Áa 
are antiparallel and complimentary, ee" Of the hydroxy! grou pelan á 
In the following questions (Q. No. 61-65), „ “abon farthest from the veut asymmetrie 
statement of assertion followed by a statement GHO 
of reason is given. Choose the correct unswer Á r= 
out of the following choices on the basis of the HECH Hom T-a 
above passage. 1 F 
(a) Assertion and reason both are correct Bert CHOH 


m,a deta e 
(b) Assertion and reason both are correct D-configuration if ihs pi is said to have 
statements but reason is not correct groe 
explanation for assertion. 
(c) Assertion is correct statement but reason í 
wrong statement. x 4 
(d) Assertion is wrong statement but reason is 2 
correct statement. Sa Te a adincent to the —CH,0H 
61. Assertion : DNA molecules and RNA 
molecules are found in the nucleus of a cell. S T eniyi and L-Glycerald lehyde are 
Reason : There are two types of nitrogenous © Seat (b) enantiomers 
bases, purines and pyrimidines. Adenine (A) and z , 2 
guanine (G) are substituted purines; cytosine Ð conformational diasteriomers. 
(C), thymine (T) and uracil (U) are substituted 67- Which of the following monosaccharides, i 


pyrimidines. the majority found in the human body? z 
i (a) D-type (b) L-type 

62. Assertion : In both DNA and RNA, 

heterocyclic base and phosphate ester linkages (© Both of these (d) None of these 


are at C-1' and C-5' respectively of the sugar 68. The two functional groups present in a 
molecule. typical carbohydrate are 

Reason : Nucleotides and nucleosides mainly (a) -OH and-COOH (b) -CHO and -COOH 
differ from each other in presence of phosphate (© >C=0 and -OH (d) -OH and-CHO 


units. 69. Monosaccharides contain 

63. Assertion : The backbone of RNA molecule (a) always six carbon atoms 

is a linear chain consisting of an alternating (b) always five carbon atoms 

units of a heterocylic base, D-ribose and a (c) always four carbon atoms 

phosphate. Á (d) may contain 3 to 7 carbon atoms. 
Reason : The segment of DNA which acts as the 70. The correct corresponding order of names 0 


FE manual for the synthesis of protein given four aldoses with configuration. 
1s ribose, 


0) CHO 
64. Assertion : The double helical structure of Jo a nou 
DNA was proposed by Emil Fischer. ate HOH 
Reason : A nucleoside is an N-glycoside of COH CHOH 


heterocyclic base. 
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| Ge tið, (a) a ketohexose (b) an aldohexose ' 
HO——H H—-0H (c) an a-furanose (d) an o-pyranose, 1 
BARA Hop H 73. In the following structure, 
CH,0H CHOH HOH,C, ðu 
respectively, is Á 
(a) L-erythrose, L-threose, L-erythrose, D-threose At oH 2 
(b) D-threose, D-erythrose, L-threose, L-erythrose 3 ba 
(c) L-erythrose, L-threose, D-erythrose, D-threose . a 
(d) D-erythrose, D-threose, L-erythrose, L-threose. ri carbot es 
(a) C- 
Case III : Read the passage given below and i (d) C-4 
(c) C3 


answer the following questions from 71 to 75. 
Pentose and hexose undergo intramolecular 
hemiacetal or hemiketal formation due to 
combination of the -OH group with the carbonyl 
group. The actual structure is either of five or 
six membered ring containing an oxygen atom. 
In the free state all pentoses and hexoses exist 
in pyranose form (resembling pyran). However, ? 
in the combined state Bias of them exist as 75. What percentage of B-D-(+) glucopyrano 
five membered cyclic structures, called furanose found at equilibrium in the aqueous solution?: 
(resembling furan). (a) 50% (b) = 100% 


O (c) 36% (d) 64% 
w Td 
o Y 
Pyran Furan 


Case IV : Read the passage given below | 

answer the following questions. x 
The cyclic structure of glucose is represented by Proteins are high molecular mass com 
Haworth structure : biomolecules of amino acids. The impo: 


74. The term anomers of glucose refers to ú 
(a) isomersofglucosethat differin configuratio 
at carbons one and four (C-1 and C-4) 
(b) a mixture of (D)-glucose and (L)-glucose 
(c) enantiomers of glucose 
(d) isomers of glucose that differ in configura: 
at carbon one (C-1). 


6 6 proteins required for our body are en 
Hon THOR hormones, antibodies, transport proi 
H OH H O, OH structural proteins, contractile proteins 
4 z He 4 a ade Except for glycine, all œ-amino acids 
H Ë l 
HO) [oH O 14 chiral carbon atom and most of them 
g 
H OH H OH 


eDELGkaappanise. POGGkicopyrnce ion called zwitter ion, in which a proton go 
á i the carboxyl group to the amino group. 
« and B-D-glucose have different configuration number of -amino acids are joined by pe 


at anomeric (C-1) carbon atom, hence are called bonds forming polypeptides. The peptides 
anomers and the C-1 carbon atom is called very large molecular mass (more than 10 
anomeric carbon (glycosidic carbon). are called proteins. The structure of protei 
The six membered cyclic structure of glucose is described as primary structure giving sequel 
called pyranose structure. of linking of amino acids; secondary si 
giving manner in which polypeptide ch: 
arranged and folded; tertiary structure gi 
folding, coiling or bonding polypeptide ¢ 
producing three dimensional structures 
quaternary structure giving arrangement 0 


71. o-D-(+)-glucose and B-D-(+)-glucose are 
(a) enantiomers (b) conformers 
(c) epimers (d) anomers. 


72. The following carbohydrate is 


H OH units in an aggregate protein molecule. 
HON úl = In the following questions (Q. No. 76-80 
Í kh statement of assertion followed by a stater 


of reason is given. Choose the correct answ 
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out of the following choices on the basi, 107 
is of the . Wh 
above passage, ere n = number £ 
É Carbohydr: T etric carbo) 
tí tydrates 5 ns. 
(© datomonts and reason ie creep STS, Correct during photosymenr Sheed by plant 
for assertion on is correct explanation give the characteristic. - The monosaccharides 
i “` carbon; p of alcol 
(b) Assertion and reason both are correct b Fund a (Aldehydes and ketonen tho 
statements but reagon is not correct the form of oii wee monosaccharides ist ink 
explanation for assertion. -OH groups ( c structures. In cyclization, the 
(c) Assertion is correct statement but reason is and C = Ci 3 Cs or Cy in aldohexoses 
wrong statement. s 6 in ketoh ) combine with 


ion i the aldehyde or keto 
(d) Assertion is wrong statement but reason i to group. As a 
correct statement, 2 Folie rskxmanbersd 
are 
76. Assertion : Except glycine, viele 


3 > c all naturally 4 ring structure, Glucose 
occurring 0-amino acids are optically active, 


group, one 1° alcoholic = 

Reason : All naturally occurring a-amino acids, groups in its open chain strev Z sleoholic 
except glycine, has at least one asymmetric 81, First m ti bs 
carbon. : | (a) a ember see is 
77. Assertion : All amino acids are optically (c) ket ta @ Tease 

tive. Á hexose. 
PaRi : Amino acids contain asymmetric 82. In CH,OHCHOHCHOHCHOHCHOH H 
carbon atoms. hs ÐI of optical isomers will be 
78. Assertion : In a-helix structure, ` (g) 32 » 8 
intramolecular H-bonding takes place whereas (Ð 4 F 
in B-pleated structure, intermolecular H-bonding 83- Some statements are given below: 
takes place. 1. Glucose is aldohexose. 5 


Reason : An egg contains a soluble globular 2. Naturally occurring glucoseisdextn 
protein called albumin which is present in the 3. Glucose contains three chiral 


orotat 


h centres. 
white part. k 4. Glucose contains one 1° alcoholic group a 
79. Assertion : Secondary structure of protein four 2° alcoholic groups. ee 
refers to regular folding patterns of continuos Among the above, correct statements are 
portions of the polypeptide chain. (a) 1 and 2 only (b) 3 and 4 only 1 


Reason : Out of 20 amino acids, only 12 amino (c) 1, 2 and 4 only 


(d) 1,2,3 and 4 
acids can be synthesised by human body. 


84. Two hexoses form the same osazone, find Ü 
80. Assertion : The helical structure of protein correct statement about these hexoses. ` 

is stabilised by intramolecular hydrogen bond (a) Both of them must be aldoses. q 
between —NH and carbonyl oxygen. (b) They are epimers at C-3. 4 


Reason : Sanger's reagent is used for the (©) The carbon atoms 1 and 2in both have thr 
identification of N-terminal amino acid of peptide 


s. same configuration. 
on (d) The carbon atoms 3, 4 and 5 in both have th 
Case V : Read the passage given below and same configuration. 


answer the following questions from 81 to 85. 
Carbohydrates are polyhydroxy aldehydes and 
ketones and those compounds which on hydrolysis 
give such compounds are also carbohydrates. with hydroxylamine to:fa 
The carbohydrates which are not hydrolysed (b) pasar tr ‘ 
are called monosaccharides. Monosaccharides 5 does not 
with aldehydic group are called aldose and those (c) Pentaacetate of glucose | 
Which free ketonic groups are called ketose. hydroxylamine ised by nitric acid to gluc 
Carbohydrates are optically active. Number of (d) prea oh, ee 
optical isomers = 2” ney 


85. Which of the following reactions of gnc 
can be explained only by its cyclic: structure? 
(a) Glucose forms cyanohydrin with HON. 
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Ð Assertion & Reasoning Based MCQs 


K tement OF 
For question numbers 86-100, a statement of assertion followed by a sta 
answer out of the following choices. «planation for assertion. 

lanation 

(a) Assertion and reason both are correct statements and reason Is correct oo explanation for assertion. 
(b) Assertion and reason both are correct statements but reason IS not corte 
(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


í reason is given. Choose the correct 


94. Assertion : Haemoglobin is a globular 


protein. 
Reason 
water. 


86. Assertion : Cysteine can cross link peptide 
chains. 
Reason : Amino acids are classified as essential 
and non-essential amino acids. 
87. Assertion : Glucose and fructose give the 
same osazone. 
Reason : During osazone formation 
stereochemistry at C, and C, is destroyed. 
88. Assertion : Valine is an essential amino 
acid. 
Reason : The lack of essential amino acids in the 
diet causes Kwashiorkor. 
89. Assertion : Disruption of the native 
structure of a protein is called denaturation. 
Reason : The change in colour and appearance 
of egg during cooking is due to denaturation. 
90. Assertion : The specific rotation of a freshly 
prepared solution of a-glucose decreases from 
+112° to 52.79 while that of B-glucose increases 
from + 19° to 52.7°. 
Reason : The change in specific rotation of 
an optically active compound with time to an 
equilibrium value is called mutarotation. 
91. Assertion : Fructose reduces Fehling’s 
solution and Tollens’ reagent. 
Reason : Fructose does not contain any aldehyde 
group. 
92. Assertion : DNA undergoes replication. 
Reason : DNA contains cytosine and thymine as 
pyrimidine bases. 
93. Assertion : Amino acids are insoluble in 
benzene and ether. 
Reason : Amino acids exist as zwitter ions, 


: Globular proteins are insoluble j 


esters of nucleosides. 
Reason: The various nucleotides in nucleic a 


are linked either through purine or pyrimi 
bases. 

96. Assertion: Solubility of proteins is minim) 
at the isoelectric point. 


carboxylic acid groups in near vicinity. 
Reason : H* ion given by carboxylic gro 
(-COOH) is captured by amino group (-] 
having lone pair of electrons. z 
98. Assertion : DNA has a double hel 
structure. ia 
Reason : The two strands in a DNA molecule are 
exactly similar. 
99. Assertion : Glucose and fructose 

reducing sugars. 4 
Reason : Glucose and fructose contain a free 


>CHOH group respectively, 


100.Assertion : Glucose when treated with ` 
CH,OH in presence of dry HCl gas gives a-an 
B-methyl glucosides. F Í 
Reason : Glucose reacts with phenyl hydrazine 


to form crystalline osazone, a 
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4. (a): Ribose Is an aldopentose, It contains an aldehydic ` C i t 
Ae yi poet Configurations | and Il is called an romei 
cno 4 
10. (9 + Polypeptide chains in fi 2 
u-¢-on together by disulphide and hydrogen ge = 
t-ton 11. (b): Such isomers ie., form and B-form whi 
Only in the configuration of the hydrox wee 
H-C—on called anomers. Æ 
CH,OH 130) 
D-Ribose 13. 


2. (c) : The two cyclic hemiacetal forms of monosaccharide 


(a) : When nucleoside (a unit formed by attachment of a 


base to sugar) is linked to phosphoric edd, the unt formed e 


which differ only in the configuration of the hydroxyl groupat Called nudeotide. 


C-1 are anomers. 


3. (d) 

4. (d): Zwitter ion contains both +ve and -ve charge. 
Proton of —COOH group is transferred to the —NH, group. 
—NH,* group is acidic since it can donate a proton and 
—CO00” group is basic since it can accept a proton. 

5. (b):Glucose contains 1 primary and 4 secondary 


alcoholic groups which get acetylated by 5 acetate groups. 1 
CHO CHo 


B Soe Ge 
! o. 
o 
‘Sugar 


14. (c) : The general formula of carbohydrates is C. 
where x and y are integers, HD, 


5. (d): In a DNA molecule, A =T, 


G 
So, the complimentary sequence of AIGCTIGA is 


drome: S(CH;CO),O—> (CHOCOCH:3)4+ 5CH;COOH TACGAACT. 
lz OCOCH; i 1 
CHOH x 3 Ba 
16. (b) : (CHOM, -S 
6. (b) : a-Amino acids exist as zwitter ion. ) q My Ta 
CHOH cH. 
(CH,),CH - CH - COOH —> (CH3),CH— CH- COO- ip ay 


NH, *NH3 

Zwitter ion 
7. (d) : D represents —OH group on the right side of lowest 
asymmetric C-atom while L represents —OH group on the left. 
8. (d): All these are the examples of globular proteins. 
These are soluble in water. 
9. (a): D-glucose exists in two optically active forms 
known as o.-D-glucose and 8-D-glucose. The two isomers are 
interconvertible in aqueous solution, 


H o H, OH OW H 
12 
kÁ hÁ < 
2CHOH HOH ¡HOH 
| si 
ou aý a EOE 
4CHOH QHON gmon 
CHOH CH— 0 CH— 0 
5] By 
¿0H (CH,OH CHH 
D-glucose 0-D-glucose B-D-glucose 
® an 


17. (a) : The sequence in which the a-amino adds are linked. 
to one another in a protein molecule is called its primary 
structure. 
18. (c) 
19. (a) : Except alanine, all amino adds are essential amino 
acids which cannot be synthesised in the body and must be 
obtained through diet. 
20. (a): They are mirror images of each other hence, ar 
enantiomers. They are aldohexoses too (aldehyde group + si 
carbon). 


CHO CHO 
H oH HO; H 
HO H H oH 
H oH HO H 
Ho) í GD 
con) | CHOH 
minor Wt 
right ` 
Dage Soi 
wW m 
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37, (d): Denaturation results in loss of both secondary ang 


21. (c) : Most naturally occurring amino acids have 
tertiary structute. 


L-configuration. 

22. (c) : Five-membered rings are named as furanose while 
six membered rings are named as pyranose rings. 

23. (c) : Peptide chain has a regular repetition of amide 


38. (d) : Amino acidswhich contain one —NH group and wo: 


—COOH group are acidic in nature. 
39. (a): Adenine, guanine and cytosine are present in bo 
RNA and DNA. DNA contains thymines while RNA contains 


groups. 
i i 

24. (c) : There are 10 essential and 10 non-essential amino "© Á 

acids. 40. (b) : Name is derived from pyran, 

25. (d) : Aldohexoses exist in 24 (=16) optical forms. í] a six-membered ing, containing 5-C atoms al 


26. (a) : Amino acids exist as zwitter ions, 1 oxygen atom. 
H;N* — OHR — COO-. Because of this dipolar salt-like o 
character, they have strong dipole-dipole attractions. Hence, Il s 
170 CH 
their melting points are higher then halo-acids. 41. (a) : O Fo 2 
> 


27. (d) : Proteins are building blacks of the body but they do 
not provide energy for metabolism. 


28. (d): !n a-amino acids, —NH, and —COOH groups are 
NH; 
attached to the same carbon atom, R— CH. 
‘COOH 
29. (d) : Thymine is not present in RNA. RNA contains uracil 
in place of thymine. 
30. (c) : Secondary structure of protein refers to folding 
pattern of polypeptide chains like a-helix and B-pleated sheets. 
31. (b); A=T.C=G 
32. (b) The peptide linkage formed between glycine 
(H,N — CH, = COOH) and alanine GNH — COOH) to give 
CH; 


3’ end of chain 


42. (b) : During denaturation of proteins, 2° and 3° str 
are destroyed but primary structure remains intact. 7 
43. (b): The letters 'D' or ‘L’ before the name of 
compound indicate the relative configuration of a parti 
stereoisomer. 

CH; 44. (a) S 
V COONAN- CH COOH 45. (a) : Nucleoside is a unit formed by the attachment 


glycylalanine can be shown as 


Glycine Alanine base to an aldopentose sugar. 
CH; 
Hy HOH,C Base 
HN - CH, - [CONH] - CH- Coone "22 T 36 
Peptide linkage H H 
Glycylalanine (Gly-Ala) H H 
OH OH 


33. (b) 
34. (b): In achelix, a polypeptide chain is stabilised by the 46, (d) : Keratin is a fibrous protein present in hair, wool; silk 
formation of hydrogen bonds between —NH— group of and muscles. 
amino acids in one turn with >C = O group of amino acids 
belonging to adjacent then. 47. (c) 

48. (a) j 


35. (a) 
36. (a) : Pentaacetate of glucose does not react with NH,OH 49- (a) : Isoelectric point (pl) = (pK„ + pKa 2 
= (2:34 + 9-60)/2 


indicating absence of —CHO group. 
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50. (d) 
51. (a): The given carbohydrate is aldopentose and the 
structure is of furanose. 


52. (d) 

53. (d): Proteins LEM polypeptides WH), amino 
acids 

54. (c) 


55. (a): Since the tripeptide on hydrolysis gave two 
dipeptides Glu-Cys and Cys-Gly, hence, cysteine must be in 
between glutamic acid and glycine as given below : 


SOO 
ae en 
HSCH, 
Glu-Cys-Gly 


56. (d): Carbohydrates belong to a group of complex 


biomolecules commonly regarded as the “staff of life". 


57. (b) 
58. (c) : Genetic information flows from 


ppa Transctiptlon„ ppa Translations Proteins 


59. (c) : Denaturation does not change the primary structure 


of protein. 


60. (b) 


61. (d) : DNA occurs in nucleus of the cell while RNA is found 


mainly in cytoplasm of the cell. 


HO OH 


Nucleosides contain only sugar and a base whereas nucleotides 


contain sugar, base and a phosphate group as well. 


63 (c) : The segment of DNA which acts as the instruction 


mannual for the synthesis of protein is gene. 


64. (d) : The double helical structure of DNA was proposed 


by Watson and Crick. 
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68. (c) + Carbohydrates are essential Polyhyði 
and polyhydroxy ketones, Thus, ja apan 
Present are >C =0 (aldehyde or ketone) and -OH, ið 


69. (d) 
70. (d): 
CHO CHO CHO 
n-on H 
Hon R-OH werk 
CH,OH CHOH 
Deir Dae reyka 
CHO 
Hon 
H H 
CHOH 
Lthreose 


71. (d):a-D(+}glucose and B-D(+}-glucose differ in 
configuration at C, (j.e., anomeric or glycosidic carbon) and 
hence are called anomers. 


H+C—oH HOJC—H 
1 
H2€—OH H2G-O0H 
HO36—H © and HOF eH Q 
Hol H+c—on 
H2C uch 
el 61 
'CH,OH CH,OH 
D+} glucose BD} goase 


72. (b):This structure is an example of pyranose and 
aldohexose. Here, the carbohydrate’s structure is of the 
B-pyranose form. 
73. (a) : C-1 is the anomeric carbon. 
74. (d): Anomers are cyclic monosaccharides or glycosides 
that are epimers, differing from each other in the configuration 
at C-1, if they are aldoses or in the configuration at C-2 if they 
are ketoses. 
75. (d) : Ordinary glucose is œ-glucose, with a fresh aqueous 
solution having specific rotation, [a], = +111°. On keeping 
the solution for sometime, c-glucose slowly changes into an 
equilibrium mixture of a-glucose (36%) and f-glucose(64%) 
and the mixture has specific rotation + 52.59. 


` 76. (a) 


65. (d) : In DNA, the complementary bases are, adenine and 
thymine; guanine and cytosine, 


66. (b) 
67. (a) 


77. (d): All amino acids except glycine are optically active 
because they contain, asymmetric carbon atom. They exist in 
both D and L-forms. Most naturally occurring amino add 
have L-configuration. 
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of eeqlucose decreases from 4112" 10 52.79 while that 
P-alucose increases from + 19° 10 52.7 K 
91. (b): Fructose on warming with dilute alkali, gi 
to an equilibrium mixture of glucose, fructose and mann 
The ability of fructose to reduce Fehling solution and Tolle 


reagent is probably due to the isomerisation of fruct si 


78 (b):In a-helix structure, the formation of hydrogen 
bonds takes place between —CO- and —NH groups, whereas 
in -pleated structure, hydrogen bonds are formed between 
amide groups of two different chains. 


79. (c) : Out of 20 amino acids, only 10 amino acids can be 


synthesised by human body. to glucose and mannose (this is called Lobry de Bruyn å 

80: (Ð) Elkenstein rearrangement) 

81. (a) 92. (b): The genetic information of the cell is contained fy 

82. (a) the sequence of base A, T, G and C in DNA molecule when g 
cell divides, DNA molecules replicate and make exact copie 


themselves so that each daughter cell will have DNA identi al 
to that of the parent cell. j 
93. (b): Amino acids are soluble in polar solvents like 
H,0, NaOH and HCl and insoluble in non-polar solvents | 


83 (c) : Glucose contains four chiral centres. 

84. (d): In the formation of osazone, C—1 and C-2 react 

with phenylhydrazine to form phenylhydrazone. 

If C-3, C4, C-5 have same configuration they will form same 
osazone even if they differ in configuration at C—1 or 2. 
85. (c):Pentacetate of glucose does not react with 
hydroxylamine showing absence of free -CHO group. This 

cannot be explained by open structure of glucose. 
86. (b): Cysteine can cross link peptide chains through 
disulphide bridge. Cross linking by disulphide bridge can occur 
either between the distant, properly oriented parts of the same 
polypeptide chain (as in oxytocin or vasopressin) or between 
different polypeptide chains. 
87. (a) : Glucose and fructose differ from each other only at 
C, and C, positions. 


benzene, ether, etc. 
94. (c) : Globular proteins have weak intermolecular fo 
of attraction and hence they are soluble in water. 
95. (c) : The various nucleotides in nucleic acids are Jinke 
through phosphate ester groups. h 
96. (a): At isoelectric point, protein molecules behan 
zwitter ions and hence, do not move toward any el 
or act as neutral molecules. This reduces their solubili 
minimum and thus, helps in their separation and purification) 
97. (a): NH, — CH, — COOH is a typical o-ami 
88. (b) : Valine is an essential amino acid. The amino acids | Solution/itexIstsias, Internal salt or zwitter sog 
which the body cannot synthesize are called essential amino (NH, — CH, —COO ) a 
acid. because the proton (H*) of —COOH group is- capii 
89. (b):Due to denaturation, a protein loses its biological by =NH groupas NH hasa lone pair of elecronseg 
activity. During denaturation the protein molecule uncoils 
from a more random conformation and precipitates from the 
solution. 
90. (b): Glucose exists in two forms, i.e. œ-D-glucose with 
a specific rotation of +112° and B-D-glucose with a specific 
rotation of +19°. However, when either of these two forms 
is dissolved in water and allowed to stand, it gets converted 
into the same equilibrium mixture of both the æ- and P-forms 
with a small amount of open chain form. As a result of this 
equilibrium, the specific rotation of a freshly prepared solution 


000 


98. (c) : The two strands in a DNA molecule are noti 
similar but are complimentary. | 
99. (a) : Reducing sugars contain a free aldehydic or 


reagent, Schiff’s reagent or Benedict's solution. 


100. (b) : Because of the ring structure C; in glucose becom 
chiral and hence glucose exists in two stereoisomeric for 


glucose forms two methyl glucosides, i.e., œ- and | 
glucosides, 
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